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Capital A, Capital E – Ripples in the Agricultural 
Education Pool 

Michael E. Newman1 

Abstract 

Dr. Michael E. Newman presented the 2016 AAAE Distinguished Lecture at the Annual Meeting of 
the American Association for Agricultural Education in Kansas City, Missouri in May, 2016. The 
article is a philosophical work based upon the author’s experiences in the agricultural education 
profession. 

Note: This presentation is available online at https://prezi.com/kfgwywcb6ghg/capital-a-capital-e-making/ 
(Newman, 2016). 
 

I ask all of you to answer a question for me.  If you could meet one person from the past, 
who would it be? The first 100 of you to answer will included in the presentation a little later. 

 Dr. Balschweid, I thank you for the honor of speaking to this group.  

A lot of people have done this mystery speech/distinguished lecture over the years, and, 
like most of them, I went back and read many of the previous ones published in the Journal of 
Agricultural Education. Of the last 30 years or so, I knew all but a few of the speakers, and have 
been taught by almost one-third of them. Of course, I reviewed them because I didn’t want to repeat 
something that someone else had said previously.  At some point during that process, though, I 
realized that whatever I really wanted to say, someone has already said. (For example, I could say 
we need to do a better job with SAE today, which is exactly what was being said 30 years ago.) 
Still, I enjoyed the reading, as it reminded me of how much I have enjoyed the lectures over the 
years. 

So, my advice to those who have the honor of doing this in the future:  ignore all of the old 
ones and just talk about what you want.  That is what I am going to do, and I just hope that 
something I touch on today may reach some of you in a different way, perhaps coming from a 
different angle, so that you take away something you can use.   

 I know it is possible for a distinguished lecture to be useful to someone in the audience, 
because I have experienced it personally. In Orlando in 2013, Tim Murphy gave the Southern 
Region distinguished lecture. In it, he described the components of a comprehensive agricultural 
education program that would maintain its viability into the future (he was citing L.H. Newcomb, 
1992).  I had read about these components when L.H. wrote about them in 1992, but they didn’t 
stick when I was a brand new assistant professor. In 2013, however, I was the still fairly new 
administrator of an agricultural education unit that had already been merged with other units into 
the School of Human Sciences at Mississippi State University (MSU). At that point I very much 
appreciated his take on this and how Texas A&M was able to accomplish their goal of including 
all of these components under the leadership of Glen Shinn. Maybe it didn’t hurt that I have done 
at least a little work in all of those areas as well. 

                                                      
1 Michael E. Newman, Professor and Director, School of Human Sciences, Mississippi State University 
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I am pretty sure my dean hates Tim Murphy.  I know there is nothing remarkable about 
someone hating Tim, but to my knowledge my dean has never even met Tim.  He does know, 
however, that Tim’s (and L.H.’s) description included not only agricultural teacher education, but 
also higher education in agriculture, agricultural communications, agricultural leadership, 
extension education, and international agricultural education, because I have used that talk many 
times to justify requests for new positions or funding.   

Now, you may be thinking, why does he have a picture of Susie Whittington instead of L. 
H., well . . . you Google L. H. Newcomb and see what images you get.  I picked my favorite one. 

I taught high school agriculture and horticulture (that is a topic for an entirely different 
presentation) in South Mississippi, which shares a lot of characteristics of Louisiana. This is my 
version of the Louisiana term lagniappe, defined as a little something extra, a freebie, something 
you didn’t have to pay for but you still get. Let’s say I will share pearls of wisdom from my 
experience. I said I was going to try to be myself, and one thing I certainly am is easily distracted. 

I hope you will take away four points from my talk today.   

For the first one, we’ll start with this quote from Thomas Jefferson: “Cultivators of the 
earth are the most valuable citizens. They are the most vigorous, the most independent, the most 
virtuous, and they are tied to their country and wedded to its liberty and interests by the most lasting 
bonds. . . Those who labor in the earth are the chosen people of God."  If you feel as I do about this 
year’s presidential election, and a quote from Thomas Jefferson reminds you of the difference 
between the politicians of then and now, I apologize. 

1. Agricultural Education is and Always Has Been Important. 

Back to the question at the start of the talk:  Last fall, my wife Tricia and I began our 10th 
year working with the university ministry at First Baptist Church, Starkville.  On the first Sunday 
night of the semester, we were doing ‘get-to-know-you’ activities by doing two rotating circles 
with about 100 kids total.  The leader asks a question, and two people discuss their answers, then 
you rotate to another person and answer the same or a different question.  At one point, our 
university minister asked the same question I asked you at the beginning of this lecture. He also 
asked what questions you would like to ask this person, but we have just the one question.  Of 
course, there were many references to the Apostle Paul and other people from the Bible.   

The person I chose was Norman Borlaug, the renowned wheat and corn breeder and 
recipient of the 1970 Nobel Peace Prize. Certainly my Sunday School students would tell you I 
chose Borlaug because I frequently work a little agriculture into my lessons (easy to do with the 
Bible as your primary reference, such as bringing wheat to thresh when learning about Boaz and 
Ruth), but I was serious. I sometimes include a little Bible into my teaching, so it works out. How 
did Borlaug transfer the motivation he developed by interacting with starving people as part of the 
Civilian Conservation Corps during the Great Depression into his work as a microbiologist, 
geneticist, and, eventually, plant breeder? As usual, just a cursory read of Borlaug’s 
accomplishments led me to learn more about someone else: in this case Gurdev Khush and Henry 

First Thing I Know – The best Fleetwood Mac song is “Don’t Stop” from 
the Live album with the USC Marching Band. 
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Beachell, considered the Norman Borlaugs of rice breeding. All of these men were recipients of 
the World Food Prize. 

So, I got to share a little agricultural knowledge that night at church, which I am subject to 
do, but it also started me thinking about the question from a professional and personal standpoint. 
Who are the people I would most like to meet and learn more about in agricultural education and 
related professions? I heard Barry Croom talk about Booker T. Washington a few years ago and 
really enjoyed learning more about this man I had long admired.  I hope to emulate this today by 
talking briefly about three historical figures who became my revised answer to the question asked 
earlier. If I could meet someone from history, it would be these three, in order. 

First, though, let’s look at who you selected as the answer to the question I asked at the 
beginning of the session (see Figure 1). We identified some of the same people, but not all of them. 

 

Figure 1. Results of PollEverywhere® Poll 

Seaman Knapp  

Seaman Knapp is certainly the best-known of my three subjects.  Knapp is widely 
considered the Father of Extension in this country, with good reason, but he was accomplished in 
other ways as well. He wrote the first draft of the experiment station act (eventually the Hatch Act 
of 1887) and later was the second president of Iowa Agricultural College, now Iowa State 
University, in 1883 and 1884.   He moved to Louisiana in 1886 and eventually developed the county 
demonstration agent system that led to the creation of the cooperative extension system when it 
was adopted by Congress in the Smith-Lever Act of 1914.  

My respect for Knapp must come across to my students. A student who had taken my 
Survey of Human Sciences class made her friend stop traffic on Independence Avenue so she could 
take this photo of the Knapp Bridge at USDA and send it to me. She has graduated now, but, of 
course, I hired her as a graduate assistant. 
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 Rufus Stimson  

Since Don Johnson taught me in the history, philosophy, and policy class during my 
doctoral studies at MSU, I have loved the history of agricultural education at all levels.  I especially 
love the descriptions of agricultural colleges prior to 1862, experiment stations prior to 1887, 
extension work prior to 1914, and secondary agricultural education prior to 1917.  I know the 
federal acts of those years are important, but I think we often give Congress a little too much credit. 
For example, according to USDA no high schools were thought to have agricultural classes in 1897, 
but over 2,000 high schools taught agriculture in 1913, four years prior to Smith-Hughes (Scott & 
Shoalmire, 1973). I have always enjoyed learning about the names a degree or two removed from 
the forefront: Jonathan Baldwin Turner, A. B. Graham, “Corn Club” Smith, Henry Groseclose, A. 
C. True, and many others. 

My favorite historical agricultural educator is without a doubt Rufus Stimson.  I wrote my 
term paper on him in that class, and I still have it.  (Your concerns about me being a hoarder might 
be justified.)  Anyway, Stimson was the president of Connecticut Agricultural College (now the 
University of Connecticut) from 1901 to 1908, and by all accounts had a successful tenure there 
(Moore, 1988). If you are in teacher education and haven’t read Gary Moore’s 1988 article about 
him in the Journal of the AATEA, you should probably quit listening to me and go read it now. It 
is available on-line. 

Stimson left UConn to become director of the Smith’s Agricultural School in Northampton, 
Massachusetts. Moore (1988) concluded that he had been formulating a new method of teaching 
agriculture and left to find a place to implement it.  Stimson referred to it as the home project 
method.  I later learned it as supervised occupational experience program (SOEP).  Most of you 
know it as SAE. Moore is convinced that Stimson is the father of the project method of teaching, 
so I call him that as well (or the father of supervised agricultural experience). The Smith-Hughes 
Act of 1917 included a requirement of supervised farm practice, a direct result of Stimson’s efforts.  
The practice became an important part of many other areas of education, including vocational and 
scientific areas.  Stimson was later the state supervisor for agricultural education in Massachusetts 
and then a research specialist for the U.S. Office of Education.  One of his feats there was writing 
the book “History of Agricultural Education of Less than College Grade in the United States.” 

Cully Cobb 

Cully Cobb is assuredly known by the fewest number of people in this group, so let me tell 
you a little about this agricultural educator, extensionist, leader, and communicator. Cobb was born 
in Tennessee in 1884, growing up in a town called Chamber’s Mill.  His dad was a Baptist preacher, 
who had a small farm to help feed his family.  He showed up at Mississippi A&M in February 1904 
with $2.10 in his pocket and a “vague idea” to become a medical doctor (Scott & Shoalmire, 1973).  
He had chosen MSU because he had heard that students could get jobs there to pay their way 
through school.   

Cobb had to complete the preparatory (secondary) school before he could get admitted to 
the college. He worked each day in the greenhouse (where he also lived) and took coursework at 

Second Thing I Know – Dan Post ‘Cowboy Certified’ Over-the-Calf Boot 
Socks are the best and it isn’t even close. They stay up all day and your 
boots never rub your calves. 
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night. Through hard work he graduated in 1908, and took a job as the first principal at the first 
agricultural high school in Mississippi at Buena Vista, in Chickasaw County. In 1909, he started 
an adult education program for rural teachers, hoping they would introduce elementary scientific 
agriculture into their one-room schools. In the summer of 1910, Mississippi A&M president John 
Hardy said Cully Cobb had “made the best success of the agricultural high school of any man in 
the state (p.60).” Hardy recommended Cobb as the special agent in charge of corn clubs shortly 
thereafter and Seaman Knapp approved the hire (Scott & Shoalmire, 1973).   

As director of the corn clubs, Cobb served with distinction. “’The corn club work under 
the direction of Prof. C.A. Cobb is accomplishing wonderful results,’ wrote Richard H. Pate, head 
of Mississippi’s Department of Farmers’ Institutes and Extension” (p. 79). He was promoted to 
assistant director of Extension in 1919, but left for Atlanta later that year when he was offered the 
position of editor-in-chief of the Southern Ruralist.  This was a boom time for agricultural 
journalism, with four other strong regional papers being published at the same time: Progressive 
Farmer (Raleigh), Southern Agriculturist (Nashville), Southern Planter (Richmond), and Southern 
Cultivator (also Atlanta). At the time, Southern Ruralist was the most prominent with the largest 
circulation (Scott & Shoalmire, 1973).  After a merger with Progressive Farmer in 1930, Cobb 
became vice-president and managing editor of the company and editor of its Atlanta edition. 

Cobb served five consecutive terms as president of the American Agricultural Editors’ 
Association in the 1920s. By the early 1930s he had become very influential in the development of 
agricultural policy. After all, he had written over 1,500 editorials about agriculture and 
improvement practices during his time as editor-in-chief.  He was considered a strong possibility 
as secretary of agriculture in 1932, but FDR appointed Henry Wallace from Iowa. Instead, in May 
1933, Cobb became Chief of the Cotton Production Section, Agricultural Adjustment 
Administration, a New Deal agency designed to benefit farmers. In 1937, Cobb bought controlling 
interest in the Ruralist Press, the company that actually printed the Southern Ruralist and later 
Progressive Farmer.  He retired after selling the company in 1971 and became a full-time 
philanthropist. We have the Cobb Institute of Archeology on our campus due to his gifts. 

I relate to Cully Cobb in several ways: First, I came to Mississippi State University as a 
small-town boy with humble means in 1981, and I worked and lived on a dairy farm so I could go 
to school. Second, I have children that are way smarter than I am (one of his became a 
neurosurgeon). Third, I love the teaching and communicating of agriculture in any form I have been 
exposed to thus far in my life.  He obviously did as well. Fourth, I too would like to retire as a rich 
man and give back to my alma mater. 

Another thing I really like about Cully Cobb, though, is that I know every school 
represented here today has similar stories they could tell about their graduates.  Whenever I think 
about that, I feel very proud to be associated with this organization and the past, present, and future 
that it represents. 

2. The Earth’s Population is Growing At An Unsustainable Rate. 

This may be another way of saying what we do is important, but it also makes the argument 
that it may be more important now than at any time in our history. Currently, we have enough 
resources to feed the world, but that could change. 
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On June 8, my granddaughter Genevieve will be one-year-old and I will become 53.  When 
she is my age in 2068 (I will be a still-spry 105), depending on the source you choose, the world’s 
population will be somewhere between 9.8+ billion and 10.5 billion (Roser, n.d.; United Nations, 
n.d.).  Genevieve’s parents are both doctors, and it is already obvious that she is a genius, so I 
expect she will have money to buy food.  What does concern me is whether there will be food for 
her to buy or if she will be one of the few people around who can afford it.  My students learn about 
population growth and the importance of agriculture every semester during our lesson on the history 
of land grant colleges. Perhaps this is why Norman Borlaug was the name that popped into my head 
during that activity last fall, but I am glad that it did. 

 During my formative years, the biggest threat to the United States was considered to be 
communism, primarily in the form of the Soviet Union (USSR). When I was born it 1963 it was 
certainly the height of the cold war.  Until the collapse of the Berlin Wall in 1989, the threat of 
nuclear war always seemed possible and sometimes seemed imminent. The Soviets certainly felt 
the same about us (Avramov, 2012).  

At the 1961 National FFA Convention, public speaking contestant Marvin Gibson from 
Maryville, Tennessee (third from left in photo, see Figure 2) gave a speech titled, “We Need 
Research in Agriculture, Too!”  In that speech he said, “A nation is as strong as its agriculture. 
Russia's Nikita Khrushchev reminded us of that not long ago when he told us that communism 
would win its contest with capitalism when the Soviets’ per capita production of meat, milk, and 
butter surpassed that of the United States.” (Future Farmers of America, 1961, p. 117). Gibson was 
referring to the Soviet Premier’s remarks soon after Sputnik was launched in 1957. The USSR was 
giddy about being ahead in the space race, but Khrushchev knew that it was our agriculture that 
made us a stronger nation.  It has always been agriculture that set the U.S. apart from the rest of the 
world. (By the way, Gibson won the contest, but I still don’t know if it was because of his speech 
or because the others dropped out when they saw his hair—it was pretty intimidating.) 

 

Figure 2. National FFA Public Speaking Finalists, 1961. 
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We all know what has become of the Soviet Union, and a good portion of its collapse was 
its inability to feed its people efficiently. I love agriculture the same way I love our country.  As 
great as this nation is, though, we are not immune to the problems of the world. According to Chef 
José André, founder of World Central Kitchen, “Food is national security. Food is economy. It is 
employment, energy, history. Food is everything.” (André, 2015, p. 1) 

In 2014, the food insecurity rate in the U.S. was 14% according to USDA (Coleman-Jensen 
et al, 2015), or 15.4% according to Feeding America (n.d.) (see Figure 3).  I’m sure there is a 
difference between being food insecure and starving, but I hate to hear of anyone in our country 
being worried about where they will find their next meal.  We should always be able to feed our 
people and those of other countries as well. 

  

Figure 3. 2014 Overall county food insecurity in the United States (Feeding America, n.d.) 

I talk to a lot of student groups, and I have said many times that if we have another world 
war, it will be over food and/or water. (Of course, in the post Trump era I may have to re-think that. 
There could be other reasons.)  

We have so many avenues available to us to be a relevant and dynamic player when it 
comes to feeding the world.  The best way, I think, is to graduate students with an appreciation for 
the finite resources the earth has and the commitment to practice agriculture with the idea of 
sustaining and replenishing these resources. I happen to believe this idea can co-exist with big 
agriculture. 

 In the spring of 1986, Kirby Barrick read James Clavell’s (1981) The Children’s Story to 
us in a graduate teaching methods course. That story, originally published in Reader’s Digest in 
1964, certainly made me more scared of the Soviet Union, but, more importantly, it made me even 
more aware of the tremendous influence (and the associated responsibility) that teachers have on 
their students.  

Third Thing I Know – If you are an old guy like me and loved Waylon 
Jennings, Sturgill Simpson is pretty close. Try “Long White Line.” 
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 3. Teaching Is Still The Most Important Thing We Do. 

As agricultural educators, we tend to embrace this concept fully, although sometimes not 
in the most efficient manner. We are all teachers at heart. According to Brad Henry (2016), “a good 
teacher can inspire hope, ignite the imagination, and instill a love of learning.” We have to 
remember, however, that teaching can’t be the only thing we do. 

 I think the art and science of teaching has always been fascinating and the act of being a 
teacher a noble calling.  I think it is even more true today.  This smartphone I am holding in my 
hand has access to a lot more information than even existed when I graduated college 31 years ago.  
The ability of teachers to be efficient transmitters of information has long since passed.  

Nowadays, you see arguments in The Chronicle of Higher Education and a lot of other 
places about whether it is more important to teach skills (soft? leadership?) or content (see e.g., 
Berrett 2016).  Berrett (2016) concluded that skills like writing, critical thinking, analytical 
reasoning, and quantitative reasoning are now almost universally desired. We had a provost 
candidate on campus a few weeks ago and he mentioned what he called the 4 Cs:  

We want students who can 1) communicate, 2) be creative within their discipline, 3) think 
critically, and 4) collaborate within and across disciplines. The rub is that college courses are 
generally geared toward content delivery with skills usually an afterthought. 

There are a lot of terms used for the same general idea: constructivism, student-centered 
learning, experiential learning, project-based learning, critical thinking, or flipped classroom.  I like 
to refer to it as the problem solving approach to teaching, because I believe agricultural educators 
were the first to formalize its use and that is what they called it.  Whatever it is called, I think of it 
as guiding the learning process, and the process is more about learning how to learn and apply 
information than it is about the teacher sharing information. 

My exposure to problem solving goes back to Lowell Hedges, through Jamie Cano and 
Matt Raven.  If you have never read Dr. Hedges’ book titled Teaching for Connection: Critical 
Thinking Skills, Problem Solving, and Academic and Occupational Competencies. Lesson Plans, 
then I recommend it highly (Hedges, 1996).  Hedges specified the four-question method of interest 
approaches: 

a. Where are we now? 
b. Where are we going? 
c. What steps should we take to get there? 
d. How will we know when we have arrived? 

Citing Dr. Wilbur Stewart, Hedges identified five problem types to help students develop 
the skills to solve problems, and he included a description of them and the procedure used to solve 
them:  

a. Possibilities/Factors 
b. Forked-Road 
c. Situation to be Improved 
d. Effect, Find the Cause 
e. Steps and Key Points 
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Later, Raven taught me to add a sixth type: Advantage/Disadvantage, a special case of 
forked-road, which you use when trying to decide whether to implement a new practice. 

The problem-solving approach gives students much-needed experience in problem-solving 
while leaving room for a variety of teaching methods and content to be learned along the way. If 
you haven’t noticed, the generation of learners (youth and adults) we are teaching now must be 
convinced of the why before they are willing to put for a lot of learning effort. This approach that 
was developed and refined as a way of reaching farm boys who needed help seeing the value of 
formal education is enjoying a renaissance as a way to reach today’s learners—those already armed 
with the world’s information at their fingertips.  

People in other disciplines realize what we have. There is way more information on 
problem solving that has been produced lately.  John Malouff (n.d.), a professor at the University 
of New England (Australia) has a website devoted to problem solving that is fantastic: “Over 50 
Problem Solving Strategies Explained.”  

 Many of us have studied the characteristics of effective teachers.  I believe that one of 
them outpaces all the others: caring. Of the three professors that Cully Cobb first met when he came 
to Mississippi State, all of them cared about a young man who had nothing but a desire to improve 
himself.  It is notable that all have buildings named for them on our campus now. The current 
College of Agriculture and Life Sciences new teaching award winner at MSU is Laura Lemons – 
she is also the best selfie taker I know personally.  I am surrounded by great teachers - our faculty 
have won five of these teaching awards in the past three years. They do CVEST, but here is what I 
have seen: Great teachers  

 Care about their students 
 Inspire their students 
 Make disciples out of their students 
 Equip their students to be able to think and solve problems on their own 
 Last, but not least, they embrace diversity and teach everyone. 

While we are talking about research, here is my fourth (and final) point: 

4. Our Research Must Show Impact by Informing Our Practice 

How do we make people better at thinking critically about food and agriculture?  The 
human dimension is what we can bring to the table and it is so needed right now.   

We have more people from the general public interested in food and how it is produced 
than in any time in our history.  They are listening to anyone who will talk to them. Some of them 
are so far removed from the farm, they have no trust of people in agriculture – neither the farmers 
nor the scientists. To paraphrase another President Roosevelt, we need to be in the arena. That is 
why I was so excited to talk to Brian Meyers about his poster session this morning (.  They had 

Fourth Thing I Know – There is no such thing as a mean score. It doesn’t 
matter if you put the word ‘grand’ in front of it or add some other word 
between mean and score. A mean is a mean, and a score is a score. Don’t 
even get me started talking about comparing early and late respondents.  
Who else does that? 
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7,000 hits on one of their Owl Pellets podcasts about teaching children about GMOs (Rumble, 
2016). This where we need to be.  Great job, Brian, Marshall Baker, Kate Shoulders and the others 
who have worked on this! 

Having a focused research program has been espoused to the profession for a number of 
years—the first time I remember hearing it was by Bob Warmbrod (1986). I am sure I would have 
missed it, but I was working for him at the time as a GA. Later, David Williams (1991) offered 
similar advice.  

One of the real keys to agricultural education programs being relevant and important in the 
future is our ability to help others improve teaching and learning and communicating in agriculture 
at all levels. We will do this by combining our teaching with our research and becoming known for 
what we do.  

Especially if you are a young faculty member, your individual commitment as a 
professional should be to pick some part of this process and endeavor to make practitioners better 
at it because of your body of research over your career.  

We are well-positioned today to become better at this. The AAAE National Research 
Agenda is a starting point. We have proven that we can improve an aspect of our research by 
focusing on it through the peer review and editorial process: the theoretical framework for our 
research has improved a thousand-fold over the past 15 to 20 years.  We could do the same with 
the relevance/impact of our research for practitioners just by making it mandatory. 

In the meantime, I suggest you ask yourself this question the next time you embark on a 
research project:  Who will be improving their work as a result of my research? Will it be college 
professors, secondary agriculture teachers, 4-H agents, agricultural extension agents, agricultural 
leaders, or communicators? If you can’t pick out an audience that will get better, maybe you should 
pick out some other research project.  

Jasper Lee taught me to “practice a profession” rather than work at a job.  Part of that 
mindset is saying “yes” (aka not saying “no”) to work that you feel furthers the profession, even if 
it seems beyond your ability or the time you feel you have available to commit to it. I believe this 
is the question he would tell us to ask ourselves. 

Just two days ago, the United States Department of Agriculture’s National Institute for 
Food and Agriculture (NIFA) sent out a press release for their AFRI grants.  The press release 
refers to research, extension, and education.  We all know that historically it has meant 
RESEARCH, extension, and education. In January 2016, the director of NIFA, Sonny 
Ramaswamy, told a group of agricultural education administrators (NCAC24) that he wants us 
involved. Some of you, however, must make yourselves available to work on big projects. Let 
someone else teach that class that you consider yours, at least for a semester or two. 

Become known as someone who is an expert in some aspect of the teaching/learning/ 
communication process. Look at NIFA-AFRI, ELI, NIH, and NSF requests for proposals. Start as 
a Co-PI or education/extension person. Become a PI later. 
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The NCAC24 group has been working hard because we see the potential in our profession 
for improvement in research, for becoming more relevant to peers at our institutions, and for 
influencing policy at state and national levels.  I hope you get involved in the process as the 
opportunities allow. 

 Conclusion 

1. Agricultural education is and always has been important. 
2. The world’s population is growing at an unsustainable rate. 
3. Teaching is still the most important thing we do. 
4. Our research must show impact by informing our practice. 

It has been my honor to speak to you today.  As I look around this room, I see any number 
of candidates for the next great agricultural educators, leaders, communicators: the next Rufus 
Stimson, Seaman Knapp, or Cully Cobb.  I look forward to seeing the impact you will have on our 
profession and on our nation and world. 

Many years from now, will someone be identifying you as a person from history they 
would like to meet and ask questions?  I wish for you a career that leads to such a scenario. 

I thank you for your attention and interest. 
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Assessing the Relationship of Teacher Self-Efficacy, Job 
Satisfaction, and Perception of Work-Life Balance of 
Louisiana Agriculture Teachers 

J. Joey Blackburn,1 J.C. Bunch,2 & J. Chris Haynes3 

Abstract 

Agricultural education has faced a national shortage of qualified teachers since 1965. Initiatives, 
such as NAAE’s TeachAg Campaign, seek to alleviate this shortage through recruitment of new 
agriculture teachers.  However, turnover in the teaching profession remains a problem, with 
attrition rates approaching 60% reported in some research studies. Factors such as teacher self-
efficacy, job satisfaction, and work-life balance have been reported to influence teachers’ decision 
whether or not to remain in the profession.  The purpose of this study was to describe Louisiana 
agriculture teachers’ levels of teacher self-efficacy, job satisfaction, and perception of work-life 
balance. Overall, teachers reported being efficacious in their chosen career and satisfied with their 
job.  Additionally, these teachers reported being able to achieve balance in their career and that 
their family life did not interfere with work.  These teachers were undecided as to whether work 
interfered with their family.  It is recommended that further research be completed to understand 
why this and other studies reported teachers to be satisfied and efficacious, yet a high turnover of 
agriculture teachers exists. Teachers who excel at balancing teaching and their personal lives 
should be utilized as workshop presenters to assist other teachers in attaining balance. 

Keywords: agricultural education; teacher self-efficacy; job satisfaction; work-life balance 

Introduction 

A critical shortage of teachers exists in the United States (Kantrovich, 2007; Fandel, 2007; 
Walker, Garton & Kitchel, 2004).  The National Education Association (NEA) indicated that over 
one million teachers were expected to retire by 2014, thus signifying the need for an additional two 
million teachers over the next 10 years to fill the demand for qualified educators (NEA; as cited in 
Walker et al., 2004).  This number has more than tripled, with 3.4 million retirees estimated in 2013 
(Phillip, 2011).  As of 2001, almost 50% of educator turnover has been due to retirement and teacher 
relocation, with the remaining separating from the educational profession entirely (Wirt et al., 
2005).  According to Lambert (2006), “the number of new teachers who leave the profession has 
hovered around 50% for decades” (p. 1).  Further, those educators coming into the profession with 
alternative forms of teacher certification have experienced an attrition rate of 60%, indicating that 
the recruitment and retention of quality teachers is of epic concern (Darling-Hammond, Berry, & 
Thoreson, 2001; Walker et al., 2004). 
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Nearly all high school subject areas (i.e., science, math, English as a Second Language 
etc.) have experienced attrition concerns, with social studies and physical education being the 
exceptions (Fandel, 2007).  A shortage of highly qualified educators has existed in agricultural 
education as well (Camp, Broyles, & Skelton, 2002; Kantrovich, 2007).  In fact, Camp et al. (2002) 
documented an agriculture teacher deficit as early as 1965.  Further, Ball & Torres (2010) reported 
that the number of open positions has consistently exceeded the supply of agriculture teachers since 
the 1980s.  The National Association of Agricultural Educators (NAAE) has documented this 
deficiency and has been actively pursuing new teachers through the National TeachAg Campaign 
(Associated Press, 2010).  

The recruitment of agricultural educators by NAAE is a positive move toward easing the 
teacher attrition crisis. However, researchers have theorized that retention of qualified teachers may 
be more effective in reducing the occurring shortage in the U.S (Smethem, 2007).  On the subject 
of retention, Darling-Hammond (1999) posited that 30% of all beginning in-service teachers will 
leave the profession within their first five years, and Johnson (2004) identified the attrition rate 
being as high as 50%.  These are alarming statistics. Thus, further developing an understanding of 
the reasons behind attrition in the agricultural education profession is a critical concern 
(Crutchfield, Ritz, & Burris, 2013). 

Researchers have identified a number of factors that influence teachers leaving the 
profession, including (a) low self-efficacy concerns, (b) low motivation, (c) a demoralizing work 
environment, (d) work-life balance issues, and (e) burnout (Boone & Boone, 2009; Borman & 
Dowling, 2008; Brill & McCartney, 2008; Cano & Miller, 1992; Castillo & Cano, 1999; Clark, 
Brown, & Ramsey, 2012; Cooper & Nelson, 1981; Epps, Foor, & Cano, 2010; Kitchel et al., 2012; 
Newcomb, Betts, & Cano, 1987; Odell, Cochran, Lawrence, & Gartin, 1990; Thieman, Henry, & 
Kitchel, 2012).  Common issues researched in the last decade have focused on commitment to 
teaching and job satisfaction, as well as federal involvement aimed at school improvement (Boone 
& Boone, 2009; Borman & Dowling, 2008; Blackburn & Robinson, 2008; Brill & McCartney, 
2008; Clark et al., 2012; Epps et al., 2010; Kitchel et al., 2012; Thieman et al., 2012). Nationally, 
teachers have been targeted by legislation that has “proposed cutting collective bargaining rights, 
eliminating tenure and slashing teacher benefits,” decreasing the desire for those preparing for a 
career in education to pursue teaching at all (Phillip, 2011, p. 7). 

A primary concern related to teacher attrition has been found to be self-efficacy (Pintrich 
& Schunk, 1996). Bandura (1994), defined self-efficacy as an individuals’ “beliefs about their 
capabilities to produce designated levels of performance that exercise influence over events that 
affect their lives” (p. 1).  Additionally, a lack of self-efficacy can impact a persons’ ability to cope 
with difficult situations, thereby affecting their motivation toward educational responsibilities and 
diminishing their academic success (Bandura, 1995).   

Teacher self-efficacy, specifically, has been defined as “the teacher’s belief in his or her 
own capability to organize and execute courses of action required to successfully accomplish a 
specific teaching task in a specific context” (Tschannen-Moran, Woolfolk-Hoy, & Hoy, 1998, p. 
223).  Teacher self-efficacy concerns contributing to attrition revolve around what has been termed 
as a can-do thought process (Schwarzer, 1992).  Educators who internalize a high level of self-
efficacy are more likely to succeed and continue in their chosen profession.  Conversely, they are 
more likely to fail when low levels of self-efficacy exist (Pintrich & Schunk, 1996; Saklofske, 
Michaluk, & Randhawa, 1988).  Further, Glickman and Tamashiro (1982) found that low teacher 
self-efficacy contributed to a reduction in commitment to teaching that led to teachers leaving the 
profession.  Additionally, teacher self-efficacy, along with job satisfaction, motivation, and 
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commitment have been shown to influence teachers’ professional identity (Canrinus, Helms-
Lorenz, Beijaard, Buitink, & Hofman, 2012). 

Crutchfield et al. (2013) sought to determine what agriculture teacher retention factors 
existed among teachers who had taught for a minimum of four years.  Specifically, the study sought 
to investigate the relationships among work engagement, work-life balance, and occupational 
commitment related to the teachers’ decision to remain in the agricultural education profession 
(Crutchfield et al., 2013).  As a result of the findings, it was implied by researchers that teachers 
who participated in the study were able to remain in the profession when they were able to balance 
their work commitment and family life.  However, those teachers who devoted much time to 
activities beyond classroom instruction realized there was potential for negative impact on their 
career commitment (Crutchfield et al., 2013).  In prior studies, teachers have also reported that long 
work hours without adequate compensation were taxing on their ability to balance work and family 
obligations (Murray, Flowers, Croom, & Wilson, 2011).  Similarly, personal and family factors 
have been found to influence the overall job satisfaction of agriculture teachers, possibly leading 
to an increased rate of attrition (Ball & Torres, 2010; Cooper & Nelson, 1981; Odell et al., 1990). 

So, why do teachers remain in the classroom (Crutchfield et al., 2013)?  Both intrinsic and 
extrinsic factors have been documented as reasons why teachers choose to remain in the profession 
(Inman & Marlow, 2004; Nieto, 2003).  Approximately, 50% of teachers surveyed with 4-9 years 
of teaching experience identified salary as a factor that led them to remain in the teaching profession 
(Inman & Marlow, 2004).  Further, collegiality and a positive work environment have been 
identified as important retention factors, (Inman and Marlow, 2004; Nieto, 2003), which in turn 
can allow for an increase in teacher self-efficacy and dedication to the profession (Gibson & 
Dembo, 1984; Soodak & Podell, 1996; Rocca & Washburn, 2006). 

Pedagogical understanding dictates that the longer a teacher is in the profession, the more 
effective they are compared to their novice counterparts (Day, Sammons, Kington, Gu, & Stobart, 
2006).  As such, the costs associated with teacher attrition can be measured not only monetarily 
through the associated costs of recruiting and retaining qualified teachers, but through the costs 
associated with a less effective learning environment (Allen, & Education Commission of the 
States, Denver, CO., 2005).  Which begs the question, how can teachers effectively balance their 
careers and personal life, thus decreasing attrition in the profession (Crutchfield et al., 2013)? 

Conceptual Frame 

Attribution theory served as the conceptual underpinning of this study. Attribution theory 
is centered on how an individual’s beliefs or perceptions of causality influence his or her subsequent 
courses of action (Canrinus et al., 2012; Weiner, 1972).  Brooks and Clarke (2011) posited that 
attribution theory is useful “to explain how people interpret events or other people's motives, and 
how their behaviors are affected by these interpretations” (p. 34).  Obvious reasons exist for why 
people behave in certain ways and attribution theory targets the dimensions of stability, 
controllability, and locus of control as the dimensions of both internal and external attributes 
(Weiner et al., 1971).  Defined simply, attributions are “perceived causes of outcomes” (Schunck, 
2008, p. 455). 

Pintrich and Schunk (1996) posited that two assumptions can be aligned to attribution 
theory.  The first assumption being that a motivational goal exists in individuals who seek to master 
themselves and the environment around them.  The second assumption being an attempt to 
comprehend the behaviors of others, as well as the fundamental causes associated with those 
behaviors (Pintrich & Schunk, 1996).  According to Gaier (2015), “combining these assumptions 
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results in the premise that identifying and understanding the causes of behavior, both their own and 
that of others, is a primary function for helping people to master their environments and 
themselves” (p. 7–8).   

Attributions can also potentially have a cause and effect relationship on decision-making 
and future actions, allowing individuals to manage concerns associated with internal and external 
stress effectively (Gaier, 2015; Hong, Chiu, Dweck, Lin, &Wan, 1999).  The impact of attributions 
can be understood as: 

An observer causally interprets a given set of information to arrive at an attribution [cause]. 
The information concerns behavior, behavioral consequences, and the circumstances under which 
behavior occurs. The attribution has the effect or result of placing this information in a cause-effect 
context. It provides an answer to the question: what caused the observed behavior and its 
consequences, (Jones, et al., 1972, p. ix). 

After review of the literature it was determined that no recent research related to Louisiana 
agriculture teachers’ self-efficacy, job satisfaction, or perceptions of work-life balance exists.  
Given the persistent shortage of agriculture teachers across the nation, it is imperative to develop 
an understanding of factors that influence teacher attrition.  As per the literature, teachers who are 
highly efficacious and satisfied with their jobs are more likely to remain committed to the teaching 
profession (Glickman and Tamashiro, 1982; Pintrich & Schunk, 1996; Saklofske et al., 1988).  
Therefore, the following primary question arose after the review of literature: what are the current 
levels of teacher self-efficacy, job satisfaction, and work-life balance of Louisiana agriculture 
teachers? 

The purpose of this research study aligns closely with sub-bullet one American Association 
for Agricultural Education’s Research Priority Area 3: Sufficient Scientific and Professional 
Workforce that Addresses the Challenges of the 21st Century (Doerfert, 2011). This section of the 
National Research Agenda identified “developing the models, strategies, and tactics that best 
prepare, promote, and retain new professionals who demonstrate content knowledge, technical 
competence, moral boundaries and cultural awareness coupled with communication and 
interpersonal skills” as a necessary area of scientific focus (Doerfert, 2011, p. 9).   

Purpose of the Study 

The twofold purpose of this study was to describe Louisiana agriculture teachers’ levels of 
teacher self-efficacy, job satisfaction, and perception of work-life balance.  Additionally, this study 
sought to determine if relationships existed between these variables.  The following research 
objectives guided the study: 

1. Describe the levels of teacher self-efficacy (i.e., overall teacher self-efficacy, student 
engagement self-efficacy, instructional practices self-efficacy, and classroom 
management self-efficacy) of Louisiana agriculture teachers. 

2. Describe the level of job satisfaction of Louisiana agriculture teachers. 
3. Describe Louisiana agriculture teachers’ perceptions of their work-life balance (i.e., 

creation of balance and perception of conflict between work and family). 
4. Describe the relationships between teacher self-efficacy, job satisfaction, and 

perception of work-life balance. 
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Methods/Procedures 

Population and Sampling 

The target population for this descriptive-correlational study was agriculture teachers who 
attended Louisiana agriculture teacher’s conference in July of 2014.  Data were collected face-to-
face via a hardcopy questionnaire at the first general session of the conference. The total number 
of teachers who registered and attended the annual conference was 152. In all, completed 
questionnaires were collected from 105 teachers.  The total number of teachers who attended the 
general session is unknown, however 105 teachers represent a 69% response rate of those who 
registered for the conference. 

Table 1 depicts the categorical demographics data collected.  Most (f = 78; 74.3%) of the 
teachers were male and were married (f = 82; 78.1%).  The bachelor’s degree was most common (f 
= 58; 55.2%), followed by the master’s degree (f = 41; 39.0%).  The majority (f = 79; 75.2%) of 
the teachers selected over $50,000 as their annual salary. 

Table 1  

Demographic Characteristics of Louisiana Agriculture Teachers (n = 105) 

Variable  f  % 

Gender     

Male  78  74.3 

Female  27  25.7 

Marital Status     

Married  82  78.1 

Not Married  23  21.9 

Education Level     

Bachelors   58  55.2 

Masters   41  39.0 

Specialist  3  2.9 

Doctoral  2  1.9 

Other  1  1.0 
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Table 1 (continued) 

Demographic Characteristics of Louisiana Agriculture Teachers (n = 105) 

Variable  f  % 

Annual Salary     

$20,000 – 29,999  1  1.0 

$30,000 – 39,000  1  1.0 

$40,000 – $49,000  17  16.2 

Over $50,000  79  75.2 

Non-Response  7  6.7 

 

Table 2 depicts the age, years of teaching experience, and the number of children of 
Louisiana agriculture teachers. The age of these teachers ranged from 21 to 77, with an average of 
just under 42 years.  Teaching experience ranged from zero to 43 years, with just over 15 years as 
the average length of teaching experience. The responding teachers had an average of about two 
children each. 

Table 2  

Age, Years of Teaching Experience, and Number of Children of Louisiana Agriculture Teachers (n 
= 105) 

Variable Minimum  Maximum  M  SD 

Age 21 77 41.76 11.40

Years of Teaching Experience 0 43 15.19 10.13

Number of Children 0 10 1.91 1.49

 

It should be noted that little research regarding the study’s dependent variables (i.e., self-
efficacy, job satisfaction, and work-life balance) as they pertain to Louisiana agriculture teachers 
has been examined in the past. As such, this study should not be considered representative of the 
entire teacher population. This study strictly serves as a starting point to begin to understand teacher 
self-efficacy, job satisfaction, and work-life balance among Louisiana agriculture teachers better.  

Instrumentation 

The instrument employed in this study was comprised of four sections.  Face and content 
validity were established by a panel of experts consisting of three agricultural education faculty 
members, one agricultural education doctoral student, and one practicing agriculture teacher who 



Blackburn, Bunch & Haynes Assessing the Relationship of Teacher Self-Efficacy… 
 

Journal of Agricultural Education 20  Volume 58, Issue 1, 2017 

was not included in the study’s population.  Part I of the instrument was the long form of the 
Teacher’s Sense of Efficacy Scale (TSES) (Tschannen-Moran & Woolfolk Hoy, 2001).  The TSES 
is comprised of 24 items that measure teacher self-efficacy across three constructs, (a) student 
engagement, (b) instructional strategies, and (c) classroom management. The nine-point Likert-
type items were scaled as, 1 = Nothing, 3 = Very Little, 5 = Some Influence, 7 = Quite A Bit, and 9 
= A Great Deal.  

The second section of the instrument was the Brayfield-Rothe (1951) Job Satisfaction 
Index (JSI).  The JSI consists of 14 items to assess job satisfaction.  The five-point Likert-type scale 
was anchored as, 1 = Strongly Disagree, 2 = Disagree, 3 = Undecided, 4 = Agree, and 5 = Strongly 
Agree.  Seven of the items were negatively worded, as such, these items were reverse coded prior 
to calculating the grand mean of the job satisfaction construct.   

The third section of the instrument measured the teachers’ perceptions of work-life balance 
factors using 11 items. The five-point Likert-type scale was anchored as, 1 = Strongly Disagree, 2 
= Disagree, 3 = Undecided, 4 = Agree, and 5 = Strongly Agree. Specifically, four items from 
Chaney (2007) were used to determine the teacher’s perceptions of creating work-life balance.  
Further, eight items from Gutek, Searle, and Klepa (1991) were used to measure conflict between 
work and family. These eight items were reverse coded in order that a high score reflected high 
conflict (Crutchfield et al., 2013). The final section of the instrument was a researcher developed 
demographics section (i.e., age, gender, marital status, educational attainment, years in the 
profession, annual salary, and number of children).   

Due to the extensive research utilizing the TSES and JSI, a pilot study was not conducted.  
Cronbach’s alpha was calculated post-hoc for each section of the instrument that contained scaled 
items. Greater than acceptable reliability estimates (Santos, 1999) for the TSES (α =.93) and JSI (α 
=.91) were calculated.  Acceptable reliability estimates (Santos, 1999) were found for the 
perception of creating balance (α =.77) and perception of conflict with family and work (α=.79) 
sections of the instrument.  It should be noted that a α=.70 or higher reliability coefficient is 
acceptable in social science research (UCLA: Statistical Consulting Group, 2016). 

Data Analysis 

Data related to research objectives one, two, and three were analyzed through percentages, 
means, and standard deviations. Item summaries, specifically the percentage of respondents who 
chose each option, were reported for Likert-type data (Warmbrod, 2014). These item summaries 
“indicate the content of the construct and the direction and intensity of each item’s contribution to 
the summated total score or summated subscale score” (Warmbrod, 2014, p. 32).  The Pearson 
product-moment correlation coefficient was calculated to address the fourth research objective. The 
strength of relationships was described using Davis’ (1971) conventions: .01 ≥ r ≥ .09 = Negligible; 
.10 ≥ r ≥ .29 = Low; .30 ≥ r ≥ .49 = Moderate; .50 ≥ r ≥ .69 = Substantial; and r ≥ .70 = Very Strong. 

Findings 

Research Objective 1: Describe Levels of Teacher Self-Efficacy of Louisiana Agriculture 
Teachers 

The first research objective was concerned with describing Louisiana agriculture teachers’ 
levels of teacher self-efficacy.  Table 3 lists the percentage of respondents who chose each option 
on the Likert-type items.  
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Table 3  

Item Response Percentages for the Teacher Self-Efficacy Scale (n = 105) 

Item 1 2 3 4 5 6 7 8 9 

How much can you get through to the most difficult 
students? 

1.0 1.0 17.1 4.8 31.4 13.3 27.6 1.9 1.9 

How much can you do to help your students think 
critically? 

0 0 0 0 19.0 17.1 41.0 10.5 12.4 

How much can you do to control disruptive behavior in 
the classroom? 

0 0 1.9 1.9 7.6 4.8 39.0 20.0 24.8 

How much can you do to motivate students who show 
low interest in school work? 

0 0 3.8 5.7 22.9 22.9 25.7 12.4 5.7 

To what extent can you make your expectations clear 
about student behavior? 

0 0 1.0 0 4.8 11.4 23.8 25.7 33.3 

How much can you do to get students to believe they can 
do well in school work? 

0 0 1.0 2.9 11.4 15.2 30.5 27.6 10.5 

How well can you respond to difficult questions from 
your students? 

0 0 0 1.9 4.8 9.5 32.4 28.6 22.9 

How well can you establish routines to keep activities 
running smoothly? 

0 0 1.0 0 5.7 11.4 30.5 30.5 20.0 

How much can you do to help your students value 
learning? 

0 0 1.9 3.8 11.4 16.2 33.3 21.0 12.4 
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Table 3 (continued)  

Item Response Percentages for the Teacher Self-Efficacy Scale (n = 105) 

Item 1 2 3 4 5 6 7 8 9 

How much can you gauge student comprehension of 
what you have taught? 

0 0 0 0 4.8 16.2 50.5 18.1 9.5 

To what extent can you craft good questions for your 
students? 

0 0 0 1.0 3.8 12.4 39.0 30.5 13.3 

How much can you do to foster student creativity? 0 0 1.0 1.0 9.5 16.2 34.3 21.9 15.2 

How much can you do to get children to follow 
classroom rules? 

0 0 0 1.9 5.7 13.3 32.4 30.5 16.2 

How much can you do to improve the understanding of 
a student who is failing? 

0 1.9 1.9 1.9 15.2 24.8 37.1 14.3 2.9 

How much can you do to calm a student who is 
disruptive or noisy? 

0 0 0 6.7 6.7 16.2 32.4 18.1 19.0 

How well can you establish a classroom management 
system with each group of students? 

0 0 0 3.8 4.8 7.6 42.9 24.8 16.2 

How much can you do to adjust your lessons to the 
proper level for individual students 

1.0 0 2.9 1.9 5.7 17.1 40.0 21.9 9.5 

How much can you use a variety of assessment 
strategies? 

1.0 0 1.9 1.0 2.9 18.1 27.6 28.6 19.0 
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Table 3 (continued)  

Item Response Percentages for the Teacher Self-Efficacy Scale (n = 105) 

Item 1 2 3 4 5 6 7 8 9 

How well can you keep a few problem students from 
ruining an entire lesson? 

1.0 1.9 1.9 0 8.6 19.0 27.6 22.9 17.1 

To what extent can you provide an alternative 
explanation or example when students are confused? 

0 0 0 0 8.6 6.7 33.3 28.6 22.9 

How well can you respond to defiant students? 0 0 0 2.9 15.2 13.3 31.4 20.0 17.1 

How much can you assist families in helping their 
children do well in school? 

0 1.9 1.9 1.9 21.0 16.2 28.6 18.1 10.5 

How well can you implement alternatives in your 
classroom? 

0 1.0 1.9 3.8 8.6 21.0 30.5 22.9 10.5 

How well can you provide appropriate challenges for 
very capable students? 

0 0 1.0 1.9 3.8 6.7 31.4 32.4 22.9 

Note. 1 = Nothing; 3 = Very Little; 5 = Some Influence; 7 = Quite A Bit; 9 = A Great Deal.  
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Overall, these teachers indicated they had Quite A Bit (M = 7.02; SD = .82) of influence in 
various teaching situations as measured by the TSES (see Table 4). The teachers also perceived 
Quite A Bit of influence for each of the three teacher self-efficacy constructs identified by the TSES. 

Table 4  

Teacher Self-Efficacy of Louisiana Agriculture Teachers (n = 105) 

Teacher Self-Efficacy Category M  SD 

 Overall Teacher Self-Efficacy 7.02  .82 

 Student Engagement 6.61  .85 

 Instructional Strategies 7.25  .86 

 Classroom Management 7.27  .99 

Note. 1 = Nothing; 3 = Very Little; 5 = Some Influence; 7 = Quite A Bit; 9 = A Great Deal.  

 

Research Objective 2: Describe the Level of Job Satisfaction of Louisiana Agriculture 
Teachers 

Research objective two sought to describe the level of job satisfaction of Louisiana 
agriculture teachers.  Table 5 reports the percentage of respondents who chose each option on the 
Likert-type items.  

Table 5 

Item Response Percentages for the Brayfield-Rothe Job Satisfaction Index (n = 105) 

Item 1  2  3  4  5 

My job is interesting enough to keep me from 
getting bored. 0  1.0  3.8  34.3  61.0 

My friends seem more interested in their jobs 
than I am. 20.0  52.4  18.1  6.7  2.9 

I consider my job pleasant 0  2.9  8.6  53.3  34.3 

I am often bored with my job. 37.1  50.5  4.8  5.7  1.9 

I feel satisfied with my job. 0  3.8  7.6  57.1  31.4 

Most of the time, I have to force myself to go 
to work. 42.9  42.9  6.7  4.8  2.9 

I definitely dislike my work. 65.7  27.6  5.7  1.0  0 
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Table 5 (continued) 

Item Response Percentages for the Brayfield-Rothe Job Satisfaction Index (n = 105) 

Item 1  2  3  4  5 

I feel happier in my work than most other 
people. 

1.0  6.7  12.4  46.7  33.3 

Most days I am enthusiastic about my work. 1.0  5.8  6.7  51.4  34.3 

Each day of work seems like it will never end. 26.7  53.3  11.4  5.7  2.9 

I like my job better than the average worker 
does. 

1.0  5.7  13.3  41.0  38.1 

My job in uninteresting. 51.4  38.1  1.9  4.8  3.8 

I find real enjoyment in my work. 0  3.8  5.7  44.8  43.8 

I am disappointed that I ever took this job. 68.3  28.8  1.0  1.0  1.0 

Note. 1=Strongly Disagree; 2=Disagree; 3=Undecided; 4=Agree; 5=Strongly Agree.   

 

The job satisfaction grand mean (M = 3.58; SD = .38) was within the real limits of Agree 
(see Table 6). 

Table 6 

 Overall Job Satisfaction of Louisiana Agriculture Teachers (n = 105) 

Construct  M  SD 

 Job Satisfaction 4.22  57 

Note. Real limits: 1.00–1.49=Strongly Disagree; 1.50–2.49=Disagree; 2.50–3.49= Undecided; 
3.50–4.49=Agree; 4.50–5.00=Strongly Agree. 

 

Research Objective 3: Describe Louisiana Agriculture Teachers’ Perceptions of their Work-
Life Balance 

Research objective three was concerned with determining Louisiana agriculture teachers’ 
perceptions of work-life balance. Table 7 lists the percentage of respondents who chose each option 
on the Likert-type items related to the teacher’s perception of creating balance.   
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Table 7 

Item Response Percentages for Perceptions of Creating Balance (n = 105) 

Item 1 2 3 4 5 

1. You are able to balance quality time 
between your work and your 
family/personal commitments. 3.8 17.1 17.1 44.8 16.2 

2. You are able to balance work 
demands without unreasonable 
compromises on family/personal 
responsibilities. 6.7 13.3 22.9 45.7 11.4 

3. You are able to have a fulfilling 
personal life and adequately perform 
your work responsibilities. 3.8 8.6 20.0 48.6 19.0 

4. A good work-life balance for 
agriscience teachers helps provide a 
more effective and successful 
agricultural education profession. 0 1.0 7.6 44.8 46.7 

5. A good work-life balance for 
agriscience teachers helps retain 
teachers in the profession. 0 1.0 1.9 38.1 58.1 

 

The overall mean (M = 3.91; SD = .65) of the perception of creating balance construct was 
within the real limits of Agree (see Table 8).   

Table 8 

Overall Perception of Creating Balance by Louisiana Agriculture Teachers (n = 105) 

Construct  M  SD 

 Creating Balance 3.91  .65 

Note. Real limits: 1.00–1.49=Strongly Disagree; 1.50–2.49=Disagree; 2.50–3.49= Undecided; 
3.50–4.49=Agree; 4.50–5.00=Strongly Agree. 

 

Table 9 lists the percentage of respondents who chose each option on the Likert-type items 
regarding the perceptions of conflict between work and family.   
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Table 9 

 Item Response Percentages for Perceptions of Conflict between Work and Family (n = 105) 

Item 1 2 3 4 5 

Work Interference with Family (WIF) 

After work, I come home too tired to 
do some of the things I’d like to do. 5.7 21.9 18.1 38.1 16.2 

On the job, I have so much work to 
do that it takes away from my 
personal interests. 7.6 29.5 19.0 31.4 11.4 

My family/friends dislike how often 
I am preoccupied with my work 
while I am at home. 10.5 29.5 21.9 30.5 7.6 

My work takes up time that I’d like 
to spend with family/friends. 12.4 23.8 18.1 36.2 9.5 

Family Interference with Work (FIW) 

I’m often too tired at work because 
of the things I have to do at home. 19.0 49.5 15.2 13.3 2.9 

My personal demands are so great 
that it takes away from my work. 22.9 49.5 15.2 11.4 1.0 

My administration and peers dislike 
how often I am preoccupied with my 
personal life while at work. 45.7 39.0 11.4 3.8 0 

My personal life takes up time that 
I’d like to spend at work. 54.3 33.3 9.5 2.9 0 

 

Regarding work interference with family (WIF), the mean (M = 3.12; SD = .98) was within 
the real limits of Undecided, while the mean (M = 1.96; SD = .98) of family interference with work 
(FIW) was within the real limits of Disagree.  The grand mean of the perception of conflict (M = 
3.46; SD = .67) was within the real limits of Undecided (see Table 10). 
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Table 10 

 Overall Perception of Conflict between Work and Family Louisiana Agriculture Teachers (n = 
105) 

Construct  M  SD 

Work Interference with Family (WIF) 3.12  0.98 

Family Interference with Work (FIW) 1.96  0.66 

Overall Perception of Conflict 3.46  0.67 

Note. Real limits: 1.00–1.49=Strongly Disagree; 1.50–2.49=Disagree; 2.50–3.49= Undecided; 
3.50–4.49=Agree; 4.50–5.00=Strongly Agree. 

 

Research Objective 4: Describe the Relationships Between Teacher Self-efficacy, Job 
Satisfaction, and Perception of Work-life Balance 

The fourth research objective sought to describe the relationship between teacher self-
efficacy, job satisfaction, and work-life balance (i.e., perception of creating balance, perception of 
conflict). Positive, substantial relationships were found between Overall Teacher Self-Efficacy and 
Job Satisfaction (r = .59) and Perception of Creating Balance and Overall Perception of Conflict 
(r = .65).  Positive, moderate relationships were detected between Job Satisfaction and Overall 
Perception of Conflict (r = .43) and Job Satisfaction and Perception of Creating Balance (r = .31).  
Positive, low relationships were found between Overall Teacher Self-Efficacy and Perception of 
Creating Balance (r = .26) and Overall Teacher Self-Efficacy and Overall Perception of Conflict 
(r = .23).  

Table 5  

Pearson Product-Moment Correlation Coefficients for the Relationships between Teacher Self-
Efficacy, Job Satisfaction, and Work-Life Balance 

Characteristic 1 2 3 4 

1. Overall Teacher Self-Efficacy - .55 .26 .23 

2. Job Satisfaction  - .31 .43 

3. Perception of Creating Balance   - .65 

4. Overall Perception of Conflict    - 

  



Blackburn, Bunch & Haynes Assessing the Relationship of Teacher Self-Efficacy… 
 

Journal of Agricultural Education 29  Volume 58, Issue 1, 2017 

Conclusions and Discussion 

Regarding perceived teacher self-efficacy, these agriculture teachers are efficacious in their 
chosen career.  Per the theory of teacher self-efficacy, these teachers believe their actions will lead 
to the completion of specific teaching tasks (Bandura, 1997; Tschannen-Moran & Woolfolk-Hoy, 
2001).  Further, high levels of teacher self-efficacy could increase the likelihood these teachers will 
persist when faced with challenging situations (Bandura, 1997; Tschannen-Moran & Woolfolk 
Hoy, 2001).  These findings are consistent with previous research on agriculture teacher self-
efficacy (Blackburn & Robinson, 2008; Knoblock & Whittington, 2003; Whittington, McConnell, 
& Knobloch, 2003; Wolf, 2011). 

Responding agriculture teachers in Louisiana also reported they are satisfied with their 
current employment.  This finding supports previous research in agricultural education (Blackburn 
& Robinson, 2008; Kitchel et al., 2012; Walker et al., 2004). Per attribution theory, teachers who 
are satisfied with their chosen career should be able to effectively manage stress that may arise 
during the course of the job, thus providing further stability in their chosen profession, especially 
during times of stress (Hong et al., 1999).  

Overall, the teachers perceived they have the ability to achieve balance. This finding aligns 
with Sorensen and McKim (2014), who reported moderate levels of WLB among teachers in 
Oregon. This is also consistent with the findings of Crutchfield et al. (2013), who reported that 
teachers in the southern region of the U.S believed they could influence control to achieve balance. 
Concurrent with previous research (Crutchfield et al., 2013), these agriculture teachers did not 
agree or disagree that work interferes with family. Additionally, these teachers indicated family 
does not interfere with their work responsibilities. 

A strong, positive relationship was found between overall teacher self-efficacy and job 
satisfaction, indicating the more efficacious a teacher is, the more satisfied he or she is with the job.  
Based on previous literature, this should indicate an increase in retention of qualified educators in 
the agricultural education profession in Louisiana (Boone & Boone, 2009; Borman & Dowling, 
2008; Brill & McCartney, 2008; Cano & Miller, 1992; Castillo & Cano, 1999; Clark et al., 2012; 
Epps et al., 2010; Kitchel et al., 2012; Newcomb et al., 1987; Thieman et al., 2012).  This 
relationship between teacher self-efficacy and job satisfaction aligns with Blackburn & Robinson 
(2008), who reported strong, positive relationships between the self-efficacy constructs and job 
satisfaction among most early career agriculture teachers in Kentucky.  Perhaps teachers in 
Louisiana have had quality mastery experiences that have led to a positive outlook on their job, 
leading to increased self-efficacy (Bandura, 1997) and job satisfaction. 

A positive, moderate relationship was found between job satisfaction and the perception of 
creating balance, similar to the findings of Sorensen and McKim (2014).  This may imply that 
striking a balance between work and family time is an important component of a satisfied 
agriculture teacher. Further, a positive, moderate relationship was found between job satisfaction 
and the overall perception of conflict. Odell et al. (1990) reported that marital satisfaction 
contributed to overall job satisfaction perceived by agriculture teachers.  However, Crutchfield et 
al. (2013) found no relationship between conflict and job satisfaction.  Could it be that as conflict 
increases between work and family, some teachers gravitate toward spending more time at work in 
order to actually increase their satisfaction?  When looking at this question through the lens of 
attribution theory, Gaier (2015) found potential conflict from home life situations can cause 
disruptions in an individual’s professional role.  Similarly, when conflict increases between teacher 
work and family life, it can cause educators to lean more towards what provides them satisfaction 
(Canrinus et al., 2012; Odell et al, 1990).  Attribution theory dictates that individual’s actions are a 
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result of their beliefs and/or perceptions of causality (Weiner, 1972). Overall, Louisiana agricultural 
educators are efficacious, satisfied with teaching, and believe they can achieve balance with work 
and life. 

Recommendations 

Future research should focus on individuals who have left the agricultural education 
profession to determine if low levels of job satisfaction, teacher self-efficacy, or work-life balance 
influenced their decision to leave. The results from this study and others show that teachers are 
efficacious, satisfied with their job, and perceive they can achieve balance (Blackburn & Robinson, 
2008; Crutchfield et al., 2013; Kitchel et al., 2012; Sorensen & McKim, 2014).  However, a high 
turnover rate among agriculture teachers still exists nationally (Walker et al., 2004).  Researchers 
have posited that low self-efficacy and low motivation contributed to a lack of retention in the 
profession (Boone & Boone, 2009; Borman & Dowling, 2008; Brill & McCartney, 2008; Clark et 
al., 2012; Kitchel et al., 2012; Thieman et al., 2012).  Research should be conducted to see if a 
relationship exists with this finding to this population group within Louisiana.  

While the overall findings from this research are positive, it should be noted that when 
examining the percentages of individuals who selected each item, there are teachers who are not 
highly efficacious, are not satisfied with their current career situation, and do not believe they can 
achieve work-life balance. More research, perhaps qualitative in nature, is needed to understand 
why some teachers feel this way.  Perhaps identifying these teachers and deeply understanding their 
perceptions will provide more insight into the teacher shortage problem.  Most research, including 
the present study, interprets aggregated data and declares that agriculture teachers are efficacious 
and satisfied, yet attrition occurs at an alarming rate across the nation.  

Additional research is needed to understand the influence that demographic characteristics 
may have on work-life balance, job satisfaction, and teacher self-efficacy. For instance, does the 
number of children a teacher has determine his or her perception of conflict?  Do males and females 
view conflict differently? Additionally, occupational commitment should be an added measure in 
future studies. Years in the professions should be utilized in future research to determine how length 
of tenure influences teacher self-efficacy, job satisfaction, and the perception of work-life balance.  
Further, a longitudinal study could be designed to determine how these variables change through 
the course of an academic year.  A qualitative study could be designed to understand the 
relationship between teacher self-efficacy, job satisfaction, and work-life balance better. 

The results of this study should be shared with state agricultural education leaders, as well 
as practicing agriculture teachers.  There are many issues and current policies in education across 
the nation and within Louisiana that could potentially lower the job satisfaction of agriculture 
teachers.  These results should be shared with teachers to let them know that they, as a group, 
believe they can make a difference (i.e., are efficacious) and are satisfied with their job.  Further, 
these findings should be shared with the Louisiana Agriculture Teachers’ Association to inform the 
organization that a minority of their members are not efficacious and feel unsatisfied with teaching 
agriculture.  This may allow for targeted professional development opportunities such as utilizing 
teachers who are efficacious, satisfied, and who excel at achieving balance to present workshops 
to share their strategies with those who may be struggling in this area.  Further, as a preventative 
measure, teacher educators in Louisiana should also incorporate strategies for achieving work-life 
balance when working with pre-service agriculture teachers.  



Blackburn, Bunch & Haynes Assessing the Relationship of Teacher Self-Efficacy… 
 

Journal of Agricultural Education 31  Volume 58, Issue 1, 2017 

Limitations 

The greatest limitation of this study was the use of a convenience sample. As such, the 
results of this research cannot be generalized to all agriculture teachers in Louisiana.  However, as 
discussed above, the information gathered still contributes to the body of knowledge and can inform 
practice.  
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How the Quantity of Agricultural Mechanics Training 
Received at the Secondary Level Impact Teacher 
Perceived Importance of Agricultural Mechanics Skills 

John Rasty,1 Ryan G. Anderson,2 & Thomas H. Paulsen3 

Abstract 

Preservice teacher candidates in agricultural education have expressed concerns with teaching 
agricultural mechanics content yet the number of required courses in agricultural mechanics has 
dwindled.  To determine the root of current teachers’ perceptions, it is important to look at the 
developmental experiences that have led to those perceptions. The theory of social development 
and knowing that knowledge influences beliefs provided a foundation to describe the relationship 
between the Iowa agricultural education teachers’ perceived level of importance to teach selected 
agricultural mechanics skills and the quantity of agricultural mechanics training received as a 
secondary student. Data was collected during the Iowa agricultural education teachers’ 
conference. Thirty-two of the 54 selected agricultural mechanics skills exhibited a significant, 
positive correlation between the teachers’ viewed importance of teaching those skills and the 
amount of secondary training they received in those skill areas. Experience at the secondary level 
has an impact on content teachers view as important and post-secondary teacher educators and 
industry should continue to help beginning teachers receive additional training and support in 
agricultural mechanics. Additional research should be conducted to determine the factors, in 
addition to the quantity of secondary training received, which influence teachers’ perceived 
importance to teach agricultural mechanics skills. 

Keywords: teacher education, agricultural education, teacher preparation 

Introduction 

With a national push towards increased science, mathematics, engineering, and technology 
education in secondary schools, agricultural education programs have been manifested as a source 
of meaningful STEM integration (Ricketts, Duncan, & Peake, 2006). Within agricultural education, 
the content area of agricultural mechanics serves as an opportunity for students to engage in hands-
on, meaningful experiences related to all four areas that comprise STEM education—Science, 
Technology, Engineering, and Mathematics (Shultz, Anderson, Shultz, & Paulsen, 2014). 
Secondary agricultural mechanics courses in the United States have become increasingly popular 
among students over the past few years (Anderson, Velez, & Anderson, 2011). Among secondary 
agricultural education programs, agricultural mechanics has been shown to be one of the most 
commonly taught areas of the curriculum (Herren, 2014). Specifically, Rudolphi and Retallick 
(2011) found some form of agricultural mechanics content had been taught by nearly 90% of 
agricultural educators in Iowa. In Missouri, agricultural education teachers dedicated an average of 
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more than 11 hours per week to agricultural mechanics coursework (McKim & Saucier, 2013). 
With the popularity of agricultural mechanics comes the task of determining skills to teach within 
those courses. Secondary agricultural education programs in Iowa have local control affording 
teachers the ability to develop curriculum based on student and community needs (Iowa 
Department of Education, 2011). When considering curriculum development issues several factors 
influence agricultural mechanics instructor’s decisions to determine the curricula to be taught in 
their program. 

Despite the increase in popularity of agricultural mechanics at the secondary level, the 
teaching of agricultural mechanics courses required in preservice teacher training institutions has 
been on the decline, requiring additional in-service training (Burris, Robinson, & Terry, 2005). 
Wells, Perry, Anderson, Shultz, and Paulsen (2013) reported 54 mechanics skills agricultural 
education teachers deemed appropriate for secondary agricultural mechanics courses—highlighting 
the broad perspective of secondary agricultural mechanics. Teachers are not always adequately 
prepared or comfortable teaching agricultural education courses a community perceives as 
important (Shelley-Tolbert, Conroy, & Dailey, 2000). Agricultural mechanics is one of the content 
areas within agricultural education that has emerged as an area of need for additional professional 
development (Duncan, Ricketts, Peake & Uesseler, 2006). The range of skills related to agricultural 
mechanics alone adds to the complexity of choosing skills to include in the curriculum and makes 
it difficult for novice teachers to be adequately prepared to teach the vast array of skills. Preservice 
teachers have reported not being comfortable with their ability to perform welding related skills, a 
commonly taught agricultural mechanics skill area (Blackburn, Robinson, & Field, 2015). Byrd, 
Anderson and Paulsen (2015) reported that agricultural education teachers are more comfortable 
teaching courses other than agricultural mechanics.  

As the world changes, the value of different agricultural mechanics skills continues to be 
altered, leading to the need for teachers to be prepared for what changes may occur (Laird, 1994). 
Laird, (1994) found that agricultural education teachers identified skills which utilized emerging 
technologies such as computers and Tungsten Inert Gas (TIG) welding as skills that would become 
more important in the future. For example, Liard (1994) noted TIG welding as a skill taught with 
only some importance in 1994 compared to the findings of Shultz et al. (2014) which found TIG 
welding to currently be perceived as important or very important by the majority of Iowa 
agricultural education teachers. A similar emergence has also be seen with other skills such as 
plasma cutting (Ramakrishnan, Gershenzon, Polivka, Kearney & Rogozinski, 1997; Finch, 2007). 
Industry leaders are pushing for teachers to become competent in teaching technologies critical in 
the workforce (B. Van Duyne, personal communication, January 21, 2015). Doerfert (2011) stated 
that agricultural education should continue to change in an effort to “address the new challenges 
and opportunities brought about by rapidly advancing technologies.” (p. 8) Agricultural mechanics 
technologies are constantly changing (McKim & Saucier, 2013) creating a need for schools and 
teacher education programs to continually evaluate their curricula (Duncan et al., 2006; Shultz et 
al., 2014). Preservice teacher education provides vital experiences to students that will become 
secondary instructors in the future. In addition to the knowledge gained in teacher training 
programs, experiences gained as students at the secondary level influences preservice teacher 
values and beliefs in regards to the content learned (Fishbein, 1967; Prawat, 1992). 

Recently, a reduction in agricultural mechanics course offerings has been identified in 
agricultural education teacher preparation programs (McKim & Saucier, 2011). In addition to 
knowledge gained through preservice education or in-service education programs, most 
agricultural mechanics teachers have experienced courses involving agricultural mechanics skills 
while they were secondary students (McKim & Saucier, 2011). Wells et al., (2013) found that 
exposure to agricultural mechanics topics as secondary students influenced topics of study chosen 
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by postsecondary students, which may also carry into the topics secondary teachers choose to 
include in their curriculum. Knowing that knowledge influences beliefs (Fishbein, 1967; Prawat, 
1992) it might be possible that knowledge gained during current teachers’ secondary agricultural 
education experience may have an effect on their perceived importance of different agricultural 
mechanics skills. Does the amount of training teachers received while they were secondary students 
affect their current beliefs about the agricultural mechanics curriculum?  

Theoretical Framework 

“Learning is an enduring change in behavior, or in the capacity to behave in a given fashion, 
which results from practice or other forms of experience” (Shunk, 1996, p. 3). Constructivism is a 
paradigm in which learning is a process that builds knowledge from experiences. As a learner 
encounters new experiences, previous knowledge is built upon and constructed to further develop 
the individual’s knowledge base (Belbase, 2011). Social learning theories fall under this 
constructivism category. Lev Vygotsky’s (1978) social development theory is a prime example of 
this type of learning theory and provides the theoretical framework which guides this study. 

Three key components make up the social development theory: social experiences which 
form a foundation for cognitive development, the More Knowledgeable Other, and the Zone of 
Proximal Development (Vygotsky, 1978). Vygotsky penned that the behaviors of adults are 
determined in large part by their own personal social experiences as children. The More 
Knowledgeable Other is any entity with a higher level of knowledge regarding a particular topic 
than the learner. The More Knowledgeable Other could be a teacher, another student, computer 
software, online media sources, or any source of knowledge (Mariage, Englert, & Garmon, 2000). 
By having a higher level knowledge source, a More Knowledgeable Other is able to expose the 
learner to knowledge beyond their current educational level. The impact of the More 
Knowledgeable Other is influenced by the Zone of Proximal Development (Jackson, Karp, Patrick 
& Thrower, 2006). The Zone of Proximal Development is the level at which a learner is capable of 
reaching on their own. In a sense, the Zone of Proximal Development defines the limits of learning 
achievable by a student’s current level of development (Chaiklin, 2003). What makes the Zone of 
Proximal Development important is that when content is taught at a level beyond that of the 
learners’ capabilities (Coffey, 2009) the learner is forced to reach out to the More Knowledgeable 
Other. If learning outcomes and strategies are not targeted within the learner’s Zone of Proximal 
Development, growth becomes severely limited. 

Vygostky’s social development theory was conceptualized in this study as follows: the 
social experiences forming a foundation for cognitive development occurred when the respondent 
teachers were secondary students. When the respondents engaged in their course work as secondary 
students, they were being exposed to social experiences that continually built upon their own 
previous experiences. Those social experiences occurred through interaction with classmates and 
teachers. As those social experiences continued to occur, cognitive development followed. The 
More Knowledgeable Other was encountered by the current secondary agricultural educators while 
they were secondary students; during that time they build knowledge from those resources. Material 
taught within the learners’ Zone of Proximal Development was influential in their cognitive 
development.  

Vygotsky (1978) indicated that “every function in the child’s cultural development appears 
twice; first, on the social level, and later, on the individual level; first, between people 
(interpsychological) and then inside the child (intrapsychological)” (p. 57). The agricultural 
mechanics skills received at the secondary level align with the students’ interpsychological 
development on the social level due to their proximity to the instructor and other students. That is 
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to say that when the current teacher-respondents were secondary students, the interactions with 
their More Knowledgeable Others lead to interpsychological development. The teacher’s perceived 
level of importance of agricultural mechanics skills therefore becomes aligned to the 
intrapsychological development; which emerged as a result of their interpsychological foundation. 
To clarify, as students received continued exposure to learning outcomes and strategies within their 
Zone of Proximal Development, intrapsychological development was taking place. This led us to 
consider if relationships exist between the agricultural mechanics skills received at the secondary 
level and teachers’ perceptions of what agricultural mechanics skills are important to teach.  

Purpose and Objectives 

Wells et al., (2013) found that the agricultural mechanics content in which students were 
exposed at the secondary level impacted the courses they pursued at the post-secondary level. Their 
findings led us to believe that agricultural mechanics experiences received at the secondary level 
may influence the content decisions that agricultural education teachers’ make during the 
curriculum development process. The purpose of this study was to describe the relationship 
between the Iowa agricultural education teachers’ perceived level of importance to teach selected 
agricultural mechanics skills and the quantity of agricultural mechanics training received when they 
were a secondary agricultural education student. This research purpose aligns with the National 
Career and Technical Education Research Agenda (Lambeth, Elliot, & Joerger, 2008) research 
problem area (RPA) 1: Knowledge Base for Teaching and Learning, specifically relating to the 
research objective (RO) 1.2 Professional Preparation. The specific research activities (RA) 
addressed includes RA 1.2.1: Teacher Competence and RA 1.2.2: CTE Teacher-education. This 
research also aligns with section 2c subsection B of the AAAE national research agenda, which 
specifically states that teacher candidates should be competent in agricultural and mechanical 
systems (Doerfert, 2011). The objective identified for this study was to describe the relationship 
between Iowa agricultural education teachers’ perceived level of importance to teach selected 
agricultural mechanics skills and the quantity of agricultural mechanics training they received as 
secondary students.  

Methods 

This descriptive study summarized respondents’ characteristics, attitudes, and opinions to 
accurately describe a norm (Ary, Jacobs, Razavieh, & Sorensen, 2006). As part of a larger study, 
we used a researcher-modified questionnaire designed to address the objectives. Following the 
suggestions of Dillman, Smyth, and Christian (2009), an initial electronic version of the instrument 
was pilot tested with a group of twelve agricultural education teachers in a nearby state. Suggestions 
from the pilot study led researchers to adopt a paper-based, rather than electronic instrument. Post-
hoc reliability was calculated following the suggestions of Gliem and Gliem (2003) and resulted in 
reliability coefficients for importance (α = 0.98) and quantity (α = 0.97) in section one of the 
instrument. The instrument contained three sections. Section one included 54 skills related to 
agricultural mechanics. Skills were separated into five constructs, including: Mechanic Skills, 
Structures/Construction, Electrical, Power and Machinery, and Soil and Water. Respondents were 
asked to use a five-point summated rated (Likert-type) scale to rate the perceived importance level 
of teaching each skill (5 = very important, 4 = important, 3 = moderate, 2 = little importance, and 
1 = no importance) and the quantity of training received at the secondary level (5 = very strong, 4 
= strong, 3 = moderate, 2 = some, and 1 = none). Section two consisted of 15 demographic questions 
relating to the participating teacher’s educational and teaching background, and section three 
included nine questions specific to the teachers’ school and agricultural program characteristics. 
Content validity was determined by five university faculty members with expertise in the fields of 
agricultural mechanics and agricultural education. 
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Data were collected using a convenience sample of attendees at the Iowa agricultural 
education teachers’ conference. This group of secondary agricultural educators was purposely 
targeted because of the convenience of the respondents being gathered at the conference and 
because of the respondents’ likelihood to be involved in annual professional development activities. 
Researchers distributed a questionnaire to each secondary instructor (N = 130) in attendance and 
asked that it be completed by the end of the conference. Each participant was offered a power tool 
institute safety curriculum as an incentive for completing and returning the questionnaire. These 
efforts yielded 103 completed questionnaires for a 79.2% response rate. No further effort was made 
to obtain data from non-respondents. With 103 completed questionnaires, the researchers deemed 
that the convenience sample size was large enough to yield some stability in the results (Ferber, 
1977). However, to avoid non-response bias and other sampling problems the researchers elected 
to address non-response error by following the suggestions of Miller and Smith (1983). 
Respondents’ personal and program demographic data were compared with data from the Iowa 
Department of Education (2010). A Pearson‘s χ2 analysis yielded no significant differences between 
the sample and the population of Iowa agricultural education teachers (p > .05) for gender, age, 
highest degrees held, years of teaching experience, or size of school community. Since this study 
was derived from a convenience sample limited to a specific state, it is limited from being 
generalizable beyond the study participants. Through employing a convenience sample, 
generalizability is limited to the targeted population (Ary et al., 2006). 

Data were coded and analyzed using PSAW 18.0. The two variables in this study, 
secondary teachers’ perceived importance of agricultural mechanics skills and the quantity of 
training those teachers received as secondary agricultural students, are quantitative and have and 
distinct, ordinal degrees of measurement. According to Lehman, O’Rourke, Hatcher, and Stepanski 
(2005) Spearman correlations can be used for such variables to observe possible relationships 
between them. The Davis Convention (1971) was used to interpret the magnitude of the correlations 
according to the following scale: those between .01 and .09 were defined as being negligible, those 
between .10 and .29 were defined as low, those between .30 and .49 were defined as moderate, 
those between .50 and .69 were defined as substantial, and those .70 or higher were defined as very 
strong. 

Table 1 describes the demographics of the agricultural education instructors who 
participated in the study. The typical respondent was in a rural community, single teacher program 
and held a Bachelor’s degree. A majority of teachers were male (n = 69, 67%) and had less than 15 
years of teaching experience (n = 65, 63.2%). Table 1 contains a summary of respondent 
characteristics.  
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Table 1 

Participant Demographics 

 f % 

Gender   

Male 69 67.0 

Female 34 33.0 

Highest Level of Education   

Bachelor’s Degree 64 62.1 

Master’s Degree 39 37.9 

Years of Teaching Experience   

0-5 32 31.1 

6-10 22 21.4 

11-15 11 10.7 

16-20 7   6.8 

21-25 5   4.8 

26-30 10   9.7 

More than 30 16 15.5 

Campus Location Designation   

Rural (population less than 5,000) 80 79.2 

Small Urban (population between 5,000 and 20,000) 19 18.8 

Urban (population greater than 20,000)   2   2.0 

Number of Agricultural Science Teachers in Department   

1 Teacher 91 90.0 

2 Teachers   7   7.0 

3 Teachers   3   3.0 
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Results 

This study examined the relationship between the quantity of agricultural mechanics 
training agricultural education teachers received at the secondary level and those same teachers’ 
perceived level of importance to teach the skills in their current agricultural education program. 
Spearman Rho correlations were utilized to determine significant (p < .05) relationships between 
the two variables; secondary teachers’ perceived importance of teaching agricultural mechanics 
skills and the quantity of training those teachers received as secondary agricultural students for 
each of the 54 selected agricultural mechanics skills (see Table 2 through Table 6). It should be 
noted that correlation shown for each skill area are not representative of the construct containing 
the skill or any of the other skills within that same construct. For example, Small Engine Safety is 
an instructional area within the Machinery Training construct. The quantity of Small Engine Safety 
instruction received by current agricultural teachers while at the secondary level was correlated to 
the teachers’ perceived level of importance to teach Small Engine Safety. This does not mean the 
correlation associated with Small Engine Safety instruction is meant to reflect the construct in 
which it lies—Machinery Training, or any of the other skills within the same construct. 

Statistically calculated correlations of the relationship between secondary agricultural 
education teachers’ perceived level of importance to teach mechanics skills and the quantity of 
mechanics training those same teachers received at the secondary level is displayed in Table 2. A 
significant, positive correlations was found in 13 of the 19 skills in the Mechanics Training 
construct. The skills with the strongest correlations were oxy-acetylene brazing (rs = .437) and pipe 
cutting and threading (rs = .391).  
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Table 2 

Spearman Rho Correlational Relationships between the Perceived Importance to Teach and the 
Quantity of Mechanics Training and Skills Received at the Secondary level 

Skill Area 
n Importance Quantity Spearman Rho 

Correlation 
Magnitude 

Oxy-acetylene Brazing 91 3.36 2.22 .437* moderate 

Pipe Cut. and Threading 83 3.17 1.79 .391* moderate 

Oxy-propylene Cutting 83 3.21 1.72 .374* moderate 

Soldering 89 3.37 1.89 .360* moderate 

Plumbing 85 3.41 1.77 .323* moderate 

Oxy-acetylene Cutting 97 4.15 2.62 .307* moderate 

Oxy-acetylene Welding 96 3.85 2.54 .296* negligible 

SMAW Welding (Arc) 96 4.33 2.85 .277* negligible 

Tool Conditioning 84 3.29 2.00 .263* negligible 

Hot Metal Work 83 3.02 1.93 .261* negligible 

Computer Aided Design 
(CNC) 82 3.37 1.63 .259* 

negligible 

Cold Metal Work 84 3.07 1.91 .220* negligible 

Plasma Cutting 91 4.12 2.00 .215* negligible 

Welding Safety 96 4.71 2.99 .187 - 

GMAW Welding (MIG) 94 4.31 2.34 .172 - 

Metallurgy and Metal Work 84 3.20 2.03 .172 - 

Mechanical Safety 88 4.26 2.48 .143 - 

GTAW Welding (TIG) 84 3.69 1.79 .114 - 

Fencing 83 3.32 1.77 .080 - 

Note. *p < .05 (Scale: .10-.29 = negligible, .30-.49 = moderate, .50-.69 = substantial, ≥ .70 
= very strong). Importance (5 = very important, 4 = important, 3 = moderate, 2 = little importance, 
and 1 = no importance) and quantity (5 = very strong, 4 = strong, 3 = moderate, 2 = some, and 1 = 
none). 
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Statistically calculated correlations of the relationship between the perceived importance 
to teach and quantity of Structure and Construction training received at the secondary level is 
shown in Table 3. The results indicated significant positive correlations in eight of the nine skills. 
The skills with the strongest correlations were woodworking power tools (rs = .473) and 
construction skills (carpentry) (rs = .414) which placed both skills in the tier of “moderate” 
correlation (Davis, 1971).  

Table 3 

Spearman Rho Correlational Relationships between the Perceived Importance to Teach and the 
Quantity of Structure and Construction Training and Skills Received at the Secondary Level 

Skill Area 
n Importance Quantity Spearman Rho 

Correlation 
Magnitude 

Wood Working 
Power Tools 91 4.24 2.88 .473* 

moderate 

Construction Skills  90 3.98 2.69 .414* moderate 

Wood Working Hand 
Tools 92 4.03 2.92 .342* 

moderate 

Concrete 85 3.67 2.34 .328* moderate 

Drawing and 
Sketching 83 3.83 2.56 .266* 

negligible 

Selection of 
Materials 87 4.05 2.52 .260* 

negligible 

Construction and 
Shop Safety 91 4.46 2.91 .216* 

negligible 

Fasteners 86 3.73 2.34 .216* negligible 

Bill of Materials 88 4.20 2.71 .311 - 

Note. *p < .05 (Scale: .10-.29 = negligible, .30-.49 = moderate, .50-.69 = substantial, ≥ .70 
= very strong). Importance (5 = very important, 4 = important, 3 = moderate, 2 = little importance, 
and 1 = no importance) and quantity (5 = very strong, 4 = strong, 3 = moderate, 2 = some, and 1 = 
none). 

Table 4 reports statistically calculated correlations of the relationship between the 
perceived importance to teach and quantity of Electrical Training received at the secondary level. 
The results indicated significant, positive correlations in three of the six skills in the electrical 
construct. The skills with the strongest correlations were wiring skills (switches & outlets) (rs = 
.320) and electrical controls (rs = .274) which have moderate and low correlations respectively 
according to the Davis Convention (1971).  
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Table 4 

Spearman Rho Correlational Relationships between Perceived Importance to Teach and the 
Quantity of Electrical Training and Skills Received at the Secondary Level 

Skill Area n Importance Quantity 
Spearman Rho 

Correlation 
Magnitude 

Wiring Skills   
(Switches & 
Outlets) 

89 3.87 2.29 .320* moderate 

Electricity 
Controls 

87 3.58 1.91 .274* negligible 

Electrician Tools 89 3.74 2.14 .272* negligible 

Electrical Safety 86 4.19 2.28 .189 - 

Types of 
Electrical Motors 

84 3.37 1.82 .186 
- 

Cleaning Motors 80 3.33 1.80 .135 - 

Note. *p < .05 (Scale: .10-.29 = negligible, .30-.49 = moderate, .50-.69 = substantial, ≥ .70 = very 
strong). Importance (5 = very important, 4 = important, 3 = moderate, 2 = little importance, and 1
= no importance) and quantity (5 = very strong, 4 = strong, 3 = moderate, 2 = some, and 1 = none).

 

Statistically calculated correlations of the relationship between the perceived importance 
to teach and quantity of power and machinery training received at the secondary level are presented 
in Table 5. Significantly positive correlations were found in seven of the 15 skills in the Power and 
Machinery construct. The skills with the strongest correlations were small engine services - 2 Cycle 
(rs = .340) and small engine safety (rs = .309) and are both defined as moderately correlated (Davis, 
1971).  
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Table 5 

Spearman Rho Correlational Relationships between Perceived Importance to Teach and the 
Quantity of Power and Machinery Training and Skills Received at the Secondary Level 

 

Skill Area n Importance Quantity Spearman Rho Magnitude 

Small Engine Services - 2 
Cycle 83 3.88 2.24 .340* 

moderate 

Small Engine Safety 85 4.31 2.45 .309* moderate 

Service Machinery 79 3.54 1.90 .304* moderate 

Small Engine Overhaul 85 3.92 2.32 .273* negligible 

Small Engine Services - 4 
Cycle 85 4.01 2.41 .260* 

negligible 

Tractor Service 81 3.61 1.83 .256* negligible 

Tractor Maintenance 80 3.74 1.81 .230* negligible 

Machinery Selection 80 3.45 1.91 .190 - 

Tractor Driving 80 3.51 1.88 .182 - 

Tractor Overhaul 79 3.25 1.64 .170 - 

Power and Machinery Safety 83 3.99 2.08 .156 - 

Machinery Operation 81 3.58 1.89 .143 - 

Tractor Safety 82 3.95 1.98 .132 - 

Tractor Operation 79 3.43 1.85 .128 - 

Tractor Selection 78 3.32 1.67 .052 - 

Note. *p < .05 (Scale: .10-.29 = negligible, .30-.49 = moderate, .50-.69 = substantial, ≥ .70 = very 
strong). Importance (5 = very important, 4 = important, 3 = moderate, 2 = little importance, and 1
= no importance) and quantity (5 = very strong, 4 = strong, 3 = moderate, 2 = some, and 1 = none).

 

Statistically calculated correlations of the relationship between the perceived importance 
to teach and the quantity of soil and water training received at the secondary level is displayed in 
Table 6. Results indicated significantly positive correlations in one of the five skills in the Soil and 
Water construct. Legal and land descriptions garnered a moderate correlation (rs = .429)   (Davis, 
1971).  
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Table 6 

Spearman Rho Correlational Relationships between Perceived Importance to Teach and the 
Quantity of Soil and Water Training and Skills Received at the Secondary Level 

Skill Area n Importance Quantity Spearman Rho Magnitude 

Legal Land 
Descriptions 

83 3.97 2.44 .429* 
moderate 

Differential 
Leveling 

75 3.25 1.47 .215 
- 

Profile Leveling 75 3.13 1.50 .190 - 

Use of Survey 
Equipment 

82 3.67 1.77 .116 
- 

Global 
Positioning 
Systems (GPS) 

82 4.23 1.80 .074 
- 

Note. *p < .05 (Scale: .10-.29 = negligible, .30-.49 = moderate, .50-.69 = substantial, ≥ .70 = very 
strong). Importance (5 = very important, 4 = important, 3 = moderate, 2 = little importance, and 1
= no importance) and quantity (5 = very strong, 4 = strong, 3 = moderate, 2 = some, and 1 = none).

Conclusions and Discussions 

The purpose of this study was to describe the relationship between the Iowa agricultural 
education teachers’ perceived level of importance to teach selected agricultural mechanics skills 
and the quantity of agricultural mechanics training those teachers received as secondary agricultural 
education students. The results of this study indicated that moderate or low correlations between 
the variables of this study were observed in the majority of the selected skills. Similar to the findings 
of Wells et al. (2013) which stated that exposure to specific agricultural mechanics topics as 
secondary students impacted topics postsecondary students pursued, we conclude that a 
relationship also exists between agricultural education teachers’ perceived importance to teach 
agricultural mechanics skills and the amount of training they received in those skills while 
secondary students. Additionally, our findings lead us to believe that the agricultural mechanics 
content currently being taught to secondary students will impact the content that those students may 
deem important to teach in the future.  

Our findings further suggest that some skills which teachers have deemed as important 
(Shultz et al., 2014) have shown little to no correlation with the quantity of secondary training those 
teachers received in those skills. Shultz et al. (2014) reported safety-related skills such as Welding 
Safety, Construction and Shop Safety, and Mechanical Safety as being among the most important 
agricultural mechanics skills, yet our findings show the importance of these skills has a negligible 
or non-existent relationship with the amount of secondary training teachers have received in these 
skill areas. It is possible that although these skills are deemed as important by teachers, it does not 
require extensive training for teachers to perceive those skills as important. Rather it is simply 
known and accepted by teachers that safety related skills are important to teach, regardless of those 
teachers’ prior educational experiences.  
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The findings from this study support Vygotsky’s (1978) social development theory. The 
agricultural mechanics skills to which our respondents were exposed in the social setting (as 
secondary students), has reemerged intrapsychologically today in what they consider important to 
teach. In other words, the agricultural educators in our study used the learning achieved through 
social interactions and observations to develop a personal base of knowledge and beliefs system 
regarding the important of agricultural mechanics skills. This means that current teachers have 
developed current perceptions on what is important to teach in part due to what they were taught 
on the social level as secondary students. For example, in 1994 teachers identified oxy-acetylene 
brazing as having some importance for inclusion in secondary agricultural mechanics curriculum 
(Laird, 1994). Current teachers were learning oxy-acetylene brazing skills as secondary students, 
resulting in their interpsychological development. That interpsychological foundation can then be 
seen today in their intrapsychological beliefs and may have led to oxy-acetylene brazing having a 
moderate correlation (rs = .437) in our study. 

Additionally, skills with the highest correlation between teachers’ perceived importance of 
teaching skills and the quantity of training received in those skills at the secondary level tended to 
be skills that were both common to industry previously and are still in significant use today. Under 
the Mechanics Training construct, for example, the oxy-acetylene brazing and pipe cutting and 
threading skills were the two skills with the highest correlations. These are two skills that are 
currently used and have been common in industry for a long time (Miller, Pawloski, & Standridge, 
2010). The same relationship can be seen in the Structure and Construction skills construct. The 
two skills with the highest correlation in this construct were woodworking power tools and 
construction skills. Both of these skills are still important to industry today. This implies that when 
current teachers were secondary students, the relevant material of the time was being taught to 
them, impacting their perceived level of importance to the agricultural mechanics curriculum. 

Conversely, the relationship between a particular skill’s relevance to industry and teachers’ 
perceived importance of those skills can be seen with the lowest correlating skills. One of the lowest 
statistically significant correlating skills in the Mechanics Training construct is plasma cutting (rs 
= .215). While plasma cutting was introduced in the 1950’s (Ramakrishnan, Gershenzon, Polivka, 
Kearney & Rogozinski, 1997), it was not common in industry until the late 1980’s (Finch, 2007). 
Yet even still in 2015 industry leaders were finding teachers to be lacking in preparedness to teach 
plasma cutting (B. Van Duyne, personal communication, January 21, 2015). It is likely that many 
current teachers were not exposed to plasma cutting as secondary students. Yet there is an 
increasing push from industry leaders who were creating curriculum for teachers to help address 
the lack of plasma cutting exposure current teachers received as secondary students (B. Van Duyne, 
personal communication, January 21, 2015).  This could be a cause of the low correlation between 
the amount of training teachers received as secondary students and their level of perceived 
importance to teach those skills today.  

One of the two constructs that had fewer than half of the skills with significant correlation 
between the two variables was the Soil and Water training construct. Within this construct, four of 
the five skills did not show a statistically significant correlation. Situations that would result in a 
negative correlation between the two variables could be: the skills were not perceived as important 
while in secondary school but are perceived as important today, or the skills were perceived as 
important while in secondary school but are no longer perceived as important today. Some of the 
emerging skills may not have existed or had not been integrated into secondary curriculum during 
the time when current teachers were secondary students. One of the skills in the Soil and Water 
training construct is global positioning systems (GPS). It was not until the late 1990’s that GPS 
started to become readily available for public use (Yunck, Chao-Han & Ware, 2000). With a 
technology so new to the public, it can be easily assumed that GPS systems were not popularly 
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taught while our current teachers were students in secondary schools. Looking at the demographics 
from this study, we see that 47.5% (f =  49) of respondents have been teaching for more than 
11years. That amount of experience places them in secondary schools no later than approximately 
2000, which makes their access to GPS technology as a secondary student unlikely.  

A similar case may be seen with TIG welding. In Laird’s 1994 study, TIG welding was 
identified as being taught in “little depth” (Laird, 1994, p. 44) at the time, yet teachers expected 
that importance to rise substantially. Perhaps the resulting fact that TIG welding had no correlation 
between the two variables of our study is because TIG welding was not popular during the time 
when the current teachers were secondary students, but has become a more popularly taught skill 
today.  

Implications and Recommendations 

Experience at the secondary level has an impact on content teachers view as important and 
post-secondary teacher educators and industry should continue to help beginning teachers receive 
additional training and support in agricultural mechanics. Something to which these results may 
allude is the tendency for curriculum to become stuck in a cyclical pattern. Some of the significantly 
correlating skills may be the result of an educator teaching a skill simply because it is what they 
were taught and with which they have become comfortable. If they are teaching skills based more 
on a level of comfort than on an industry need for employable skills, are they wasting the time of 
their students; further, are they wasting the resources of the school? The education system as a 
whole should be in constant state of evolution to ensure students are receiving the skills needed not 
only for today, but the skills they will need in the future.  

The broadness of agricultural mechanics has shown little likelihood of narrowing. There 
will always be a great need for the skills of agricultural mechanics to be taught, but teachers will 
need to be focused on teaching what they think is the most important to their students’ while 
meeting the needs of the global community. Due to the respondent teacher participants in this study 
being in a local curriculum control state, the flexibility to choose what they teach becomes a critical 
responsibility. We recommend that teacher educators consider industry trends and determine 
important skills needed by agricultural education graduates. Students leaving secondary schools 
need skills that make them employable or skills that will help them with their advanced education; 
and it is up to the teachers to give them the necessary education. Researchers should continue to 
investigate individual agricultural mechanic skills which teachers perceive as important and how 
important they think those same skills will be in the future to help determine what skills are truly 
important to teach in agricultural education programs. 

How can teachers become better prepared to achieve the previously stated expectations? 
Almost all of that weight is currently placed squarely on the shoulders of preservice institutions. 
However, the disconcerting trend being seen is the teaching of agricultural mechanics courses in 
preservice teacher training institutions has been on the decline (Burris, Robinson, & Terry, 2005). 
It cannot be expected that teachers graduating from these institutions will be adequately prepared 
to teach agricultural mechanics if their access to appropriate training is dwindling. Graduating 
students will leave teacher preparation programs underprepared and underqualified to teach skills 
deemed necessary by society. These institutions will need to continue to evolve their curricula to 
meet the demands of industry leaders. They will need to focus on giving teachers the skills they 
need to determine what is the most important to teach. Preservice teacher training institutions 
should work closely with industry leaders and continue to research employment trends demanded 
by the 21st century skills workforce. By working together in a collective action, industry leaders 
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and preservice teacher training institutions can provide an education more efficient than either 
entity could by operating independently (Romer & Griliches, 1993).  

Industry leaders themselves will also need to play an important role in helping secondary 
agricultural educators determine what skills are important. They can offer workshops and other 
forms of professional development to assist preservice and in-service teachers develop industry-
expected skills. Many companies have been developing educational curriculum that is aligned with 
the equipment they produce. This curriculum is designed for teachers to use in the classroom to 
teach their students as if they had an industry expert in the school with them.  

There should not be any generalization of these results beyond the population of this study. 
It is possible that the agricultural mechanics skills perceived to be important in Iowa are different 
than the skills perceived to be important in other regions of the United States. It should also be 
noted that additional limitations within this study may exist including a teacher’s ability to 
remember the content they learned in high school, if in fact they were actually exposed to 
agricultural mechanics in the secondary level. A limitation also exist in regards to if technology 
related to individual skills existed when the participants were enrolled in an agricultural mechanics 
course. Similar technology discrepancies will cause low or no correlations where there might not 
have been if the technology existed in the time when current teachers were secondary students. In 
this study we looked specifically at the impact the quantity of secondary training teachers received 
had on teachers’ perceived importance of agricultural mechanics skills. It cannot be ignored that 
additional outside factors can play a role in influencing a person’s level of perceived importance. 
It is quite possible that the respondents’ levels of perceived importance have been influenced by 
previous experiences including those in post-secondary education. Youth programs may have an 
effect on current teachers’ perceptions of the importance of teaching agricultural mechanics skills 
similar to that of the secondary education courses they have taken.  

Additional research should be implemented to determine the factors, in addition to the 
quantity of secondary training received, which influence teachers’ perceived importance to teach 
agricultural mechanics skills. Research gaps to be addressed include the availability of technology 
at the time of current teachers’ secondary training. Also the influence of work done on farms or in 
other exposure in the agricultural industry, influences of post-secondary education, and 4-H or other 
youth programs could play influential roles in determining what skills are important to teach. 
Through analysis of the aforementioned variables and teachers’ perceived level of importance for 
teaching agricultural mechanics skills would help to identify important content for the teachers’ 
curriculum design process. Research which considers secondary agricultural teachers’ perceived 
future importance of agricultural mechanics skills could be beneficial in setting pre-service training 
goals. 

If agricultural education teachers are teaching skills based on their experiences as 
secondary students, they need to be sure to constantly evaluate their reasoning for teaching those 
skills. The educational community should continue to develop an understanding of what factors 
influence the perceived importance to teach. By better understanding what deems a skill as 
important and giving teachers the opportunity to make educated decisions about what to teach in 
their classrooms, students in agricultural education will continue to receive an efficient and 
effective education. 
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The Politics of Extension Water Programming: 
Determining if Affiliation Impacts Participation 

Courtney T. Owens1 & Alexa J. Lamm2 

Abstract 

Research has found levels of engagement in environmental behaviors and participation in 
Extension programming around environmental issues are directly associated with political 
affiliation. Democrat and Independent parties encourage members to vote for stricter 
environmental regulations, such as water conservation efforts, while Republicans resist. These 
divergent political behaviors imply that individuals’ political affiliation affects their water 
conservation habits and their attitudes towards environmental issues. Hence, this can be used as a 
basis for creating appropriate water conservation-focused Extension programs targeting specific 
populations. However, research on the level of individual engagement in water conservation efforts 
and participation in Extension programming by political affiliation is lacking. The purpose of this 
study was to identify how engagement in water conservation behaviors and interest in water-
focused Extension programs differ by political affiliation. The results show that Democrats are 
more interested in water-based education when compared to Republicans. These findings have 
important implications for the development of effective Extension programs designed to assist in 
water conservation efforts. By understanding the diverse political influences on water conservation 
behaviors, Extension educators can create appropriate and effective water-based education 
programs that resonates with all audiences.  

Keywords: Environmental behaviors, Extension program participation, Political affiliation, Water 
conservation 

Introduction 

The United States Environmental Protection Agency (2013a) predicted that by 2030 the 
demand for fresh water will increase by approximately 28% when compared to 2005 levels. The 
abundance and quality of water for everyday consumption continues to face challenges for 
upcoming years (Corral-Verdugo, Bechtel, & Fraijo-Sing, 2003). 

Many states, Florida in particular, are going through an intense population boom and 
existing water sources will be unable to meet increasing demands (Delorme, Hagen, & Stout, 2010; 
United States Environmental Protection Agency, 2013a). As water sources continue to become 
depleted, the general public is largely unaware of the urgency to conserve water and the amount of 
water wasted per day continues to add up at alarming rates (Delorme et al., 2010; Leal, Rumble, & 
Lamm, 2015).  
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While consumers are able to consider the possible factors that contribute to a depleted 
water supply, they have been reluctant to acknowledge their own connection to the problem (Huang 
& Lamm, 2015a). In a study focused on understanding engagement in water management efforts 
with homeowners, Delorme et al., (2010) found respondents did not “mention homeowner 
involvement in water management efforts in neighborhood, community, or county environmental 
activities” (p. 31). Delorme et al. (2010) also found that while many of their respondents understood 
what a water crisis was, they had a tendency to depersonalize and dissociate themselves, attributing 
the fault to others (i.e. neighbors).  

Even though individuals dissociate themselves as contributors to the problem, they have 
supported educational campaigns that get communities engaged in water conservation practices 
(Delorme et al., 2010). Therefore, Extension educators can play a significant role in combating the 
growing water crisis by developing educational programs focused on teaching communities 
innovative water conservation practices (Huang & Lamm, 2015b). Research has shown the level 
of engagement in water conservation behaviors can be increased by targeting specific groups with 
the appropriate information (Andreasen, 2006). This is because social groups approach topics 
associated with environmental protection (like water conservation) differently. Historically, 
political affiliation has been a delineator in approaches to environmental protection efforts. 

Members of the Democratic Party are conscious of the need to protect the environment. 
The Democratic Party has made significant efforts to preserve and protect the environment and 
emphasizes that understanding the importance of America’s natural resources, including the quality 
of our air, water, and land, is imperative for future generations (DNC Services Corporation, 2013). 
The Democratic Party has continually expressed support for environmental spending, where 
members of the Republican Party have suggested too much money is being spent on environmental 
issues (Dunlap et al., 2001). 

Members of the Independent Party also acknowledge natural resources are important and 
protection of the environment should be a state, local, and individual responsibility (Independent 
American Party, 2013). Independents believe a dynamic balance must occur between energy 
development and conservation (Independent American Party, 2013). They would like a pollution-
free alternative for energy and believe safe and inexpensive alternative energy sources should be 
developed (Independent American Party, 2013).  

Members of the Republican Party have differed from members of the Democratic and 
Independent parties when it comes to environmental protection. The Republican Party emphasizes 
that natural resource regulations harm the U.S. economy and may even threaten millions of jobs 
over the next quarter century (Republican National Committee, 2013). Republicans’ opposition to 
environmental protection efforts have stemmed from the belief that introducing unwarranted 
governmental restrictions may cause harm to “business and economic prosperity” at multiple levels 
including “business and industry and individual citizens” (Dunlap, Xiao, & McCright, 2001, p. 30). 
The Republican Party has also stated that environmental policy is a liberty and must remain in the 
hands of the people of the United States (Republican National Committee, 2013).  

Previous literature implies that Democrats are more interested in adopting water 
conservation behaviors than Republicans (Pew Research, 2013). In fact, recent research has shown 
some of the largest differences in prioritization of issues are over the environment (Pew Research, 
2013) and members of each political party are expected to step into these roles when entering the 
voting box. Pew Research (2013) determined U.S. voters tend to perform the role their political 
party expects when they found: About seven-in-ten Democrats (69%) mentioned protecting the 
environment should be a highest importance, compared with 32% of Republicans, a gap of 37 
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percentage points. Overall, 52% of Americans say the environment should be a top priority for the 
President and Congress. 

Putting political affiliation aside, if water conservation is not enforced or mandated, 
shortages will continue to impact U. S. residents negatively (Barnett, 2007). As groundwater levels 
continue to be depleted, a sense of urgency has been placed on the development of new water 
conservation programs, the distribution of informational fact sheets, and increased media coverage 
designed to share information about the future water shortage issues the U.S. will be facing (United 
States Environmental Protection Agency, 2013b).  

The diverse environmental protection behaviors driven by party affiliation mean that 
Extension programs focused on water conservation need to be customized to the communities they 
are tailored to address. Developing Extension education programs that will meet the academic, 
career, and developmental needs of diverse learners in all settings and at all levels is part of the 
National Research Agenda (Roberts, Harder, & Brashears, 2016). Therefore, a study exploring how 
political affiliation can be used to assist in addressing the needs of Extension clientele as it relates 
to water-focused educational programming can yield valuable insights providing direction for 
future practice. 

Theoretical Framework 

The theoretical framework used for this study was the Theory of Diffusion (Rogers, 2003). 
Using this theoretical framework, an innovation is defined as “an idea, practice, or object that is 
perceived as new by an individual” (Rogers, 2003, p. 12). By definition, diffusion is “the process 
by which an innovation is communicated through certain channels over time among the members 
of a social system” (Rogers, 2003, p. 11). Therefore, it is expected that water conservation 
behaviors would be diffused differently by members of separate social systems, such as affiliation 
with political parties. The innovation-decision process is one where an individual passes from 
knowledge, to forming an attitude, to making a decision to adopt or reject the new innovation, to 
implementation and finally confirmation (Rogers, 2003).  

While individuals have a tendency to follow the innovation-decision process outlined by 
Rogers (2003), organizations have been shown to follow different patterns (Bowen, Stephens, 
Childers, Avery & Stripling, 2013; Frambach & Schillewaert, 2002). The majority of the general 
public characterizes themselves with a political party, an organization, thereby influencing the 
characteristics they perceive of the innovation of interest, in this case water conservation behaviors. 
Rogers (2003) attributes the differences associated with organizational adoption to “the degree to 
which an organization emphasizes following rules and procedures in the role performance of its 
members” (p. 377).  

Political affiliation can provide a useful tool for comparing how political ideology 
contributes to attitudes regarding water conservation and other environmental behaviors. 
Historically, studies have confirmed that Democrats and individuals who are more politically 
liberal tend to express stronger environmental attitudes than do Republicans and ideological 
conservatives (Carman, 1998; Guber, 2003; Kanagy et al., 2001; Uyeki and Holland, 2000; 
Klineberg, McKeever, and Rothenbach, 1998; 2003; Van Liere and Dunlap, 1980). Past scholars 
have found that Liberals are more supportive of environmental regulations and are also more likely 
to encourage more attention be paid to environmental issues in general (Buttel & Flinn, 1978; 
Samdahl & Robertson, 1989). Furthermore, in addition to the research that shows political 
affiliation is closely aligned with environmental concerns, there are numerous studies that have 
found differences in behaviors between the various political groups (Barnett, 2007; Dunlap et al., 
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2001; Van Liere & Dulap, 1980). There is also foundational evidence that Republicans and 
Democrats differ on their level of support for efforts to achieve environmental quality (Dunlap & 
Gale, 1975). Building off this foundational research, it seems likely that political affiliation is an 
important predictor of differences in attitudes about environmental issues and would influence the 
choice to engage in an Extension program focused on water conservation efforts resulting in the 
adoption of water conservation behaviors.  

Based on the literature, it is expected that members of opposing political parties would 
diffuse water conservation behaviors differently and may even go through the innovation-decision 
process contrarily based on the social norms of the group for which they affiliate (Rogers, 2003). 
This indicates that Extension education programming should be focused on the audience of interest 
(Harder, Lamm & Strong, 2009). In this case the needs of the intended audience could be 
determined by whether a targeted individual or community affiliates with a political party since the 
innovation-decision process may be influenced by the characteristics of the organization in which 
they affiliate (Murphrey & Dooley, 2000). 

Purpose & Objectives 

The purpose of this study was to identify how engagement in water conservation behaviors 
and interest in water-focused Extension programming differs between individuals that identify with 
specific political affiliations. The research was guided by the following objectives: 

1. Identify level of engagement in water conservation behaviors by political affiliation. 
2. Identify interest in water-focused Extension programming by political affiliation. 
3. Determine preferences for Extension program delivery by political affiliation. 

Methods 

This descriptive study used an online survey design. The population of interest was 
residents of the state of Florida, age 18 or older. The study was limited to Florida because water 
has been recurrently identified as the number one issue facing the state (University of Florida, 
2011). Florida is currently undergoing a strategic restructuring of their Extension system, and 
within this enhancing and protecting water quality, quantity and supply has emerged as one of the 
high-priority initiatives. This study was part of a series of public opinion questionnaires that are 
repeated annually to monitor trends in public opinion. 

The survey instrument was based on the 2012 Royal Bank of Canada Water Attitudes Study 
(Patterson, 2012). For this study, the original instrument was adapted to fit a Florida audience and 
researcher-developed questions specific to Extension programming interest and preferences were 
added. Given this research was part of a larger study, four sections of the survey instrument were 
germane to the findings in this study: engagement in water conservation behaviors, interest in water 
focused Extension programming, preferences for Extension program delivery, and demographics. 

An expert panel with expertise in water quality and quantity issues, public opinion research, 
and Extension programming reviewed the instrument for content, face validity, and survey design. 
The panel of experts included the director of the Center for Landscape Conservation and Ecology, 
the director UF/IFAS Center for Public Issues Education in Agriculture and Natural Resources (PIE 
Center), and an Extension evaluation specialist. In addition, the survey was pilot tested on an initial 
set of 50 respondents to ensure face content and validity. 
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To measure respondents’ engagement in water conservation behaviors, respondents were 
provided two sets of questions. First, respondents were asked to respond by indicating whether or 
not they had engaged in four specific water conservation behaviors. Second, respondents were 
asked to indicate how often they engaged in specific positive and negative water use behaviors by 
rating their level of engagement in seven activities on a Likert–type scale. The scale ranged from 1 
– Never, 2 – Almost never, 3 – Sometimes, 4 – Almost every time, 5 – Always.  

Next, respondents were asked to indicate whether or not they were interested in learning 
about fourteen specific water-related topics. Respondents were presented with 14 options and 
allowed to indicate all that were applicable. Lastly, respondents were asked to indicate the types of 
learning opportunities they would most likely take advantage of to learn more about water topics if 
they were made available. Respondents were presented with 11 options and were allowed to 
indicate any they would be interested in taking advantage of in the future. Finally, participants were 
asked to identify their sex, race, ethnicity, age, residential zip code, and political affiliation. 
Residential zip codes were assigned rural-urban continuum (RUC) codes to indicate community 
size (United States Department of Agriculture Economic Research Service, 2013). 

A non-probability opt in sample was obtained from a public opinion survey research 
company. Non-probability samples are often used in public opinion research to make population 
estimates (Baker et al., 2013). While non-probability samples require adjustments for nonrandom 
selection and nonresponse, previous literature has shown that non-probability samples have yielded 
results that are as good as or even better than probability-based samples (Abate, 2008; Twyman, 
2008; Vavreck & Rivers, 2008). 

The public opinion survey research company sent the developed survey link to a sample of 
516 Florida residents representative of the state population based on the 2010 Census data. A 
response rate of 90.9% (N = 469) was obtained. To compensate for potential exclusion, selection, 
and non-participation biases that tend to be limitations of using a non-probability sample, weighting 
procedures were implemented (Baker et al., 2013). In this case, weighting was conducted using 
post-stratification methods (Kalton & Flores-Cervantes, 2003) to balance demographics ensuring 
the composition of the sample reflected the adult Florida population and to provide results intended 
to approximate the population of interest. Results were weighted by gender, race, ethnicity, age, 
and community size (represented RUC code classification). Data was analyzed using descriptive 
statistics. Differences between groups were identified using chi- square test. 

Detailed demographics can be seen in Table 1. Descriptive analysis of the demographic 
data after weighting showed there were 240 female (51.1%) and 229 male (48.9%) respondents. 
Majority (77.1%, n = 362) of respondents were Caucasian/White (Non–Hispanic), Hispanics 
represented 22.5% (n = 106) of the respondents and African Americans made up 17% (n = 80) of 
the respondents. The majority of respondents (52.7%, n = 247) were between the ages of 20 and 59 
and 93.6% lived in metropolitan counties as defined by the RUC code system (United States 
Department of Agriculture Economic Research Service,  2013).
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Table 1 

Demographics of Respondents 

Characteristic n % 

Sex   

Female 240 51.1 

Male 229 48.9 

Race   

African American 17 17.0 

Asian 14 3.0 

Caucasian/White (Non–Hispanic) 362 77.1 

Native American 1 0.2 

Hispanic Ethnicity 106 22.5 

Age   

18 - 29 66 14.1 

30-39 57 12.2 

40-49 67 14.2 

50-59 63 13.5 

60-69 52 11.1 

70-79 35 7.4 

80 and older 23 4.9 

Rural-Urban Continuum Code Classification   

1 million or more metropolitan area 296 63.1 

250,000 to 1 million metropolitan area 121 25.7 

Few than 250,000 metropolitan area 23 4.8 

20,000 or more, non-metro area 16 3.5 

2,500 to 19,999 non-metro area 12 2.6 

< 2,500 completely rural non-metro area 1 0.3 

Political Affiliation   

Republican 113 24.3 

Democrat 188 40.7 

Independent 142 30.6 

Other 20 4.3 
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Results 

Engagement in Water Conservation Behaviors by Political Affiliation 

Respondents were asked about products and infrastructure they have in their homes that 
conserve water, including water efficient toilets, water efficient showerheads and rain barrels (see 
Table 2). Respondents across all three political parties reported higher percentages of owning water 
efficient appliances. The Chi-square tests revealed there were significant difference between the 
political affiliation and the use of water conserving products based on a significance level of < .05 
set a priori.  

Table 2 

Respondents’ Use of Water Conserving Products  

 Republican 
% 

Democrat 
% 

Independent 
% X² p 

I have water-efficient 
toilets installed in my 
home 54.1 53.4 55.6 25.72 .00**

I have low-flow shower 
heads installed in my home 54.6 52.9 53.7 15.24 .02* 

I use recycled water 71.6 62.8 68.6 15.77 .02* 

I use rain barrels to collect 
water for use in my 
garden/lawn 12.5 21.8 20.9 9.86 .13 

I have low-water 
consuming plant materials 
in my yard 35.7 31.5 33.1 1.94 .93 

Note: **p < .01; *p < .05. 

Respondents were then asked about their frequency of engagement in both negative and 
positive water use behaviors (see Table 3). The respondents answered the question based off the 
following answer choices: never, almost never, sometimes, almost every time, and every time. 
Responses for never and almost never were combined to produce the Low category and the 
responses for sometimes, almost every time and every time were combined to produce the High 
category to more easily compare responses across the three groups. The Chi-square tests revealed 
there were no significant differences based on political affiliation.  
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Table 3 

Respondents’ Engagement in Water Use Behaviors   

  
Republican 

% 
Democrat 

% 
Independent 

% X² p 

Positive Behaviors       

I shower for no more than 
five minutes each time I 
bathe 

Low 

High 

8.3 

16.0 

12.0 

33.0 

9.0 

21.3 17.78 .12

I avoid watering my lawn in 
the summer 

Low 

High 

4.3 

20.0 

8.3 

27.2 

5.5 

25.0 13.26 .35

I turn off the water while 
brushing my teeth 

Low 

High 

4.3 

20.0 

5.1 

35.0 

3.8 

26.4 4.73 .97

Negative Behaviors       

I hose down my driveway 
Low 

High 

18.1 

5.5 

29.2 

11.0 

25.1 

5.1 14.71 .26

I let my sprinklers run when 
rain is predicted in the 
forecast 

Low 

High 

17.0 

7.0 

30.4 

9.3 

24.0 

6.4 13.86 .31

I leave the water running in 
the kitchen when washing 
and/or rinsing the dishes 

Low 

High 

9.2 

15.0 

16.0 

25.0 

13.0 

17.0 12.98 .37

I let my sprinklers run when 
it has rained or is raining 

Low 

High 

19.4 

4.5 

32.0 

8.5 

26.0 

4.1 11.40 .50

Note: Scale ranged from 1 – Never, 2 – Almost never, 3 – Sometimes, 4 – Almost 
every time, 5 – Always; Never and Almost never were combined – Low; 
Sometimes, Almost every time and Always were combined – High. 

  

 

Interest in Water Focused Extension Programming 

Respondents were asked how interested they would be in water-focused Extension 
programming topics (see Table 4). Overall, Democrats had higher interest levels in learning about 
a variety of water related topics than either Independents or Republicans. The three political parties 
differed the most in their interest in the topic of forest management and water issues and watershed 
restoration. To determine if significant differences existed between the three political groups Chi-
square tests were run. They revealed there were statistically significant differences between 
political affiliation groups when it came to forest management and water issues (p > .04) and 
watershed restoration (p > .05). 
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Table 4 

Respondents’ Interest in Water Focused Extension 

 Republican % Democrat % Independent % X² p 

Forest management and water issues 33.8 47.5 34.3 8.31 .04*

Watershed restoration 28.1 40.3 29.9 8.00 .05*

Septic system management 28.8 37.4 29.6 6.42 .11 

Watershed management 27.6 38.1 29.1 6.15 .11 

Water policy and economics 42.9 50.7 41.0 5.54 .14 

Community action concerning water issues 44.3 51.2 46.4 4.62 .20 

Irrigation management 36.8 37.7 32.4 4.72 .20 

Fertilizer and pesticide management 36.7 46.2 40.5 3.76 .29 

Shoreline clean-up 37.2 47.1 46.6 3.31 .35 

Fish and wildlife water needs 47.8 53.0 44.6 2.56 .46 

Private well management 29.3 37.4 31.4 2.36 .50 

Restoring fish and aquatic habitat 39.6 47.5 44.1 1.87 .60 

Home and garden landscaping ideas for Florida yards 53.0 51.3 48.7 1.44 .70 

Landscape buffers 34.1 37.7 32.3 1.35 .72 

Note: *p < .05.      
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Preferences for Mode of Extension Program Delivery 

Respondents were asked a series of questions to identify their preferences for mode of 
Extension program delivery (see Table 5). All three political parties held similar preferences for 
different styles of Extension program delivery, with visiting a website the most preferred mode. 
Democrats had a higher percentage to watch TV coverage (52.4%) than Republicans (49.4%) and 
Independents (39.7%). Independents on the other hand, had a higher percentage to attend a fair or 
festival (20.6%) than Democrats (14.2%) or Republicans (11.2%). Chi-square tests confirmed there 
were no statistically significant differences between the political groups in regards to their 
preferences for mode of program delivery. 

Table 5 

Respondents’ Preferences for Mode of Program Delivery 

  Republican % Democrat % Independent % X² p 

Watch TV coverage 49.4 52.5 39.7 5.83 .12 

Look at a demonstration or display 17.5 16.3 19.4 4.92 .18 

Attend a fair or festival 11.2 14.2 20.6 4.45 .22 

Read printed fact sheets, bulletins, 
or brochures  41.4 40.7 34.2 3.56 .31 

Attend a seminar or conference 5.5 8.6 11.3 3.15 .37 

Get trained for a regular volunteer 
position 9.6 12.3 10.8 2.99 .39 

Watch a video 33.7 33.3 34.2 3.03 .39 

Read a newspaper article or series 30.1 27.8 24.3 2.64 .45 

Attend a short course or workshop 18.9 14.4 16.4 1.22 .75 

Visit a web site 61.7 66.2 65.6 1.07 .78 

Take part in a one-time volunteer 
activity  12.7 15.3 13.5 0.58 .90 

      

Conclusions 

The purpose of this study was to identify how engagement in water conservation behaviors 
and interest in water focused Extension programs differed by political affiliation. It is important to 
address these potential differences in order to inform the development of Extension programs that 
directly relate to the needs of varying clientele (Harder et al., 2009). The first research objective 
examined the influence of political affiliation on engagement in water conservation behaviors. The 
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study examined current water use practices such as turning off the water while brushing teeth and 
letting sprinklers run when rain is predicted in the forecast. Analyses from these measures showed 
that respondents’ reporting affiliation with all three political parties displayed no significant 
difference in behavior when it comes to turning off water when brushing their teeth. Respondents 
across all of the political affiliations also reported partaking in positive water use practices, at least 
part of the time. Similarly, all of the respondents across political affiliation reported partaking in 
negative water use practices only on rare occasions. Based on these results it is plausible that 
regardless of political affiliation most individuals are somewhat conscious of their water use 
behaviors. This finding indicates that previous literature discussing the lack of consumer awareness 
regarding water conservation is not necessarily accurate (Delorme et al., 2010).  

The results also revealed that respondents with a specific political affiliation appear to go 
above and beyond that of others in regards to specific behaviors supporting the notion that 
organizational affiliation may influence the innovation-adoption process (Rogers, 2003). For 
instance, the results showed that Republicans and Independents were more likely to have water 
efficient toilets, low-flow shower heads, and recycled water when compared to Democrats. The 
finding of this research study differs from previous literature that supported Democrats with being 
more interested in water conservation behaviors than Republicans and Independents (Pew 
Research, 2013). Therefore, engagement in these behaviors indicated Democrats have a weaker 
commitment to water conservation efforts, that requires more time, which conflicts with the 
previous literature (Carman, 1998; Guber, 2003; Kanagy et al., 1994).  

The second objective of the study was to investigate the influence of political affiliation on 
interest in water-focused Extension programming. Democrats were mostly interested in Extension 
programming focused forest management and water issues and watershed restoration for Florida 
yards. An increased interest in learning about these water topics is consistent with the Democratic 
party’s ideology that suggests Democrats be more engaged in adopting water conservation 
behaviors (Pew Research, 2013). Thus, the initiative to learn about a variety of water topics may 
again indicate that certain groups are partaking in the diffusion process differently (Roger, 2003).  

The last research question identified respondents’ preferences for Extension programming 
about water topics. Visiting a website was the overall preference for the delivery of water 
information among all political affiliations by percentage. Democrats had a higher percentage 
preference for receiving information about water topics through television and Republicans 
indicated a higher percentage preference for water information to be delivered via fact sheets, 
bulletins, or brochures. Independents were more interested in learning about water topics by 
attending fairs or festivals than respondents affiliated with the other two political parties. However, 
the findings suggest that there is no significant differences found between the political groups in 
regards to preferences for program delivery. Therefore, it is critical that Extension educators 
delivered programs that appease various communication channels for its clienteles.  

Implications & Recommendations 

 The results of this study revealed that Florida residents that held a democrat 
political affiliation were participating, at some level, in water conservation practices and do have 
an interest in learning about water topics. These findings imply there is a need for Extension 
educators to deliver high quality educational programs on water conservation efforts in a way that 
audiences want the information relayed. One of the major implications for this study is that there 
is no difference in preferences for the delivery of water information based on political affiliation, 
Extension educators can encourage further interest in and adoption of water conservation behaviors 
by using various communication channels.  
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The results support previous research showing that Democrats and individuals who are 
more politically liberal tend to express stronger environmental attitudes than do Republicans and 
ideological conservatives (Carman, 1998; Firebaugh, Dunlap, Xiao, and McCright, 2001; Guber, 
2003; Kanagy, Humphrey, and Uyeki and Holland, 2000; 1994; Klineberg, McKeever, and 
Rothenbach, 1998; 2003; Van Liere and Dunlap, 1980). Therefore, Extension educators should 
make a distinction with water education materials to target all political groups by making sure 
existing programs emphasize the economic importance of having strong environmental awareness 
while expressing the necessity of conservation behaviors. By emphasizing economic impacts of 
conservation efforts, Democrats, Republican and Independent audience’s needs and concerns 
would be more readily addressed. Concurrently, Extension should focus on encouraging Democrats 
and individuals who are more politically liberal to use their existing attitudes about the environment 
to catapult their engagement in consistent positive conservation behaviors.  

While respondents did align with the general expectations of their political parties, there 
are certain areas where it would make most sense to target the entire population rather than dividing 
up efforts based on political parties. For example, home and garden landscaping could be delivered 
to all facets of the population regardless of political affiliation because overall more people, despite 
affiliation, were interested in this topic. Additionally, our findings contradict previous literature 
showing that Democrats and Independents are similar in behaviors. The results from this study 
revealed Republicans and Independents are similar in learning preferences. Extension should take 
note of these similarities in order to fully relate to the needs of these populations. 

Lastly, our findings show there are areas of water conservation that are still underutilized. 
Extension must highlight these areas and dedicate to focus more resources towards areas in order 
to have a high impact across domains. More emphasis should be made on improving behaviors that 
are not uniformly engaged in across all parties. The goal of Extension should be to increase the 
behaviors from being done sometimes to almost every time and create programs that improve 
behaviors that have less participation such as not leaving water running when washing dishes and 
not operating sprinklers when the forecast predicts rain.  

Furthermore, future studies should identify barriers to water conservation as well as reasons 
why members of each political affiliation chose not to engage in water conservation action. These 
findings are valuable to Extension because educators can use this information to tailor programs to 
specific audiences. For example, if the residents of a county are heavily Democrat, the Extension 
educator may want to consider hosting a forest management and water issue training, while this 
would not be an effective use of resources if the area is primarily Republican. Therefore, to make 
Extension stronger and to value the time of the Extension educators it is better to understand what 
their clientele needs and what educational preferences they prefer.  

To further explore this area of study, future research should examine political ideology 
(such as level of liberalism or conservatism) rather than just political affiliation to examine the 
nuances of audience segmentation by political perspective. In addition, a future study could use an 
experimental design to examine the effects of information delivery methods based on political 
affiliations as it relates to engagement in water conservation behaviors and interest in water-focused 
education. It would be helpful to find out which forms of delivery lead to more action on water 
conservation and whether these findings are good or problematic in that regard. This can help 
Extension deliver programs in the appropriate way, even when there are difference across all 
parties. 
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Determining Change in Students’ Writing 
Apprehension Scores in a Writing Intensive Course: A 
Pre-Test, Post-Test Design 

Laura M. Fischer1 & Courtney Meyers2 

Abstract 

Writing skills are one of the most important skills college graduates need to possess; however, 
college graduates struggle to complete written communications proficiently in the workforce. 
Previous researchers have explained that college instructors must understand the students’ fears 
with writing in order to create effective writing curriculum. Writing apprehension has been 
described as one of the main factors hindering students’ motivation to write and confidence to 
complete writing responsibilities. In the college setting, negative views toward writing cause low 
motivation to enroll in writing courses or take the course seriously; ultimately, writing 
apprehension causes students to not make writing a priority. Using the theoretical framework of 
self-efficacy, this paper sought to explore how a writing intensive course changed a student’s 
confidence or belief in their writing skills, and in turn, how the intensive writing course improved 
their writing apprehension. A two-phase, convergent parallel design mixed methods study was used 
to determine what change, if any, occurred during the writing intensive course. The findings 
showed writing apprehension, or avoidance-like attitudes, may be diminished in undergraduate 
students throughout the duration of a writing intensive course. Recommendations for practitioners 
and future research are also provided. 

Keywords: Writing apprehension; writing intensive courses; post-secondary students; agricultural 
communications; written communication 

Introduction 

Writing skills are one of the most important skills college graduates need to possess 
(Ahrens, Meyers, Irlbeck, Burris, & Roach, 2016; Anderson, 2014; Lea & Street, 1998); however, 
graduates struggle to complete written communications proficiently in the workforce (Belkin, 
2015; Leef, 2013). Depending on the chosen field, college graduates will spend at least 20% of 
their time writing various pieces of communication (e.g., emails, reports, resumes, and letters) 
(Anderson, 2014). In addition to the amount of time graduates will spend writing, employers tend 
to look for candidates who have more developed writing skills and are more likely to hire, retain, 
or promote those who have higher writing skills (Anderson, 2014; Faigley, Daly, & Witte, 1981). 
Although employers are searching for recent graduates with high writing aptitudes, hiring managers 
and organizations often complain about the lack of effective written communication skills found in 
recent graduates (Selingo, 2012). Further, employers have complained about the inability of job 
candidates to write clearly (Leef, 2013). Leggette and Jarvis (2015) explained that teachers must 
understand the students’ fears with writing in order to create effective writing curriculum.  
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Writing apprehension (WA) is one of the main factors hindering students’ motivation to 
write and confidence to complete writing responsibilities (Ahrens et al., 2016; Lea & Street, 1998). 
WA refers to the student’s fear, anxiety and/or avoidance of writing in academic and professional 
settings (Daly & Miller, 1975). Daly (1978) reported apprehension of writing is a major factor in 
how an individual views writing situations both academically and professionally. In the college 
setting, negative views toward writing cause low motivation to enroll in writing courses or take the 
course seriously. Ultimately, high WA causes students to not make writing a priority and often 
leads to poor writing skills. 

Literature Review and Theoretical Framework 

Although some people enjoy writing, others despise the process and are usually 
uncomfortable, not confident, and even nervous, or apprehensive, of the writing process (Daly, 
1978). Daly and Miller (1975) explained WA as the interrelation between attitudes, particularly 
apprehension about writing, and various other outcomes. In Daly’s (1978) study, apprehension was 
described as a construct concerned “with a person’s general tendencies to approach or avoid 
situations perceived to demand writing accompanied by some amount of evaluation” (p. 10). Daly 
and Miller (1975) noted apprehension was a major factor affecting students’ performance on 
writing assignments. To measure an individual’s WA score, Daly and Miller (1975) developed an 
instrument with 26 Likert-type questions. Scores may ranged from 26 to 130 with a mean of 75 
(SD = 15.37). Daly (1978) explained the meaning of the WA continuum. Individuals who score 
between 60 and 90 do not experience a significantly unusual level of WA. In fact, the closer an 
individual scores to the mean of 75, the better he or she feels about writing. To have the best 
motivation toward writing, individuals should have a moderate (near the mean of 75) WA score.  

Although it is necessary for writers and students to have some apprehension in order to 
take time and care to produce a well-written piece, individuals possessing high WA (scores above 
70) tend to write with a lower quality in both tone and mechanics than those possessing low WA 
(Daly, 1978; Faigley et al., 1981; Smith, 1984). Those individuals with high WA have been found 
to use writing mechanics poorly. Daly (1978) reported students who were unable to demonstrate 
correct writing mechanics such as grammar, spelling, and punctuation were unlikely to succeed in 
using correct mechanics and structure in writing assignments. Additionally, those who fail writing 
assignments have learned to fear or even to avoid situations where writing is critiqued or evaluated 
(Daly, 1978). Individuals with very low WA scores (below 40) may find themselves unmotivated 
to carefully listen or read assignments, to carefully edit writing materials, or to remember criteria 
for assignments (Daly, 1978).  

The theoretical framework of social cognitive theory was used to inform this study. 
According to Bandura (2012), social cognitive theory explains how “human functioning is a 
product of the interplay of intrapersonal influences, the behavior individuals engage in, and the 
environmental forces that infringe upon them” (p. 11). Bandura (1995) noted a major component 
of the social cognitive theory was self-efficacy. The concept of self-efficacy can be used to explain 
how “beliefs people hold about their abilities and about the outcome of their efforts powerfully 
influence the ways in which they will behave” (Pajares & Johnson, 1994, p. 313). Bandura’s social 
cognitive theory, and specifically the component of self-efficacy, attempts to explain how 
someone’s behavior, or motivation toward an action, is shaped by their beliefs in their capabilities 
(Bandura, 1986; Pajares & Johnson, 1994). This component explained how “beliefs people hold 
about their abilities and about the outcome of their efforts powerfully influence the ways in which 
they will behave” (Pajares & Johnson, 1994, p. 313).  
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A student’s level of WA has a direct relationship with the student’s perception, or belief, 
of his or her own writing skills (Daly & Wilson, 1983). Daly and Wilson (1983) identified WA as 
an indicator of an individual’s general self-esteem level when performing a writing task. WA has 
been found to have a strong relationship with self-efficacy, and self-efficacy has previously been 
used to describe an individual’s beliefs about their capabilities (Pajares & Johnson, 1994). 
Therefore, the more a student fears or has apprehension toward writing, the more likely the student 
will not have confidence in his or her capabilities as a writer (Pajares & Johnson, 1994). Although 
WA has been researched in a variety of education levels, such as elementary, middle, and high 
school as well as at the post-secondary level, little research has been conducted on writing 
apprehension in agricultural science students. Additionally, research has not been conducted on 
how a student may experience change during a required writing intensive course.  

In an effort to help increase student writing skills as well as decrease WA, academic 
curriculum must be structured around communicating the importance of proper written 
communication (Lea & Street, 1998). Irlbeck and Akers (2009) found agricultural communications 
students have been entering the workforce with low writing skills, and the authors recommended 
agricultural communications faculty conduct research to understand what improvements should be 
made to increase writing skills in students. Creating these writing skills in graduates will address 
employers’ needs for skilled workers.  

Purpose and Research Questions 

This study addresses research priority three of the American Association of Agricultural 
Educators’ National Research Agenda to develop a sufficient scientific and professional workforce 
(Roberts, Harder, & Brashears, 2016). Improved writing skills are a necessary skill for these 
individuals to effectively communicate about the agricultural industry; however, many students 
may struggle to make learning to write well a priority due to apprehension and avoidance. Ahrens 
et al. (2016) recommended understanding how courses in agricultural communications affect 
writing apprehension. The purpose of this study was to describe the change in student WA scores 
before and after a one-semester writing intensive course. The following research questions guided 
this study: 

1. What were the students’ WA scores at the beginning and end of the semester and how 
did they differ? 

2. How did the students in each WA level describe their WA scores at the beginning of 
the semester?  

3. How did the students describe the change in their WA scores as a result of the course? 

Methods 

A two-phase, convergent parallel design mixed methods study was used to determine what 
change, if any, occurred during the writing intensive course. A researcher may use a convergent 
parallel mixed methods design to utilize both quantitative and qualitative data “to provide a 
comprehensive analysis of the research problem” (Creswell, 2013, p. 15). In this research design, 
both quantitative and qualitative data were collected independently and the data were integrated in 
the findings for deeper interpretation of the conclusions after all the data were collected (Creswell, 
2013; Creswell & Plano Clark, 2011). As seen in Table 1, there were two phases to the study. Each 
of the two phases included quantitative and qualitative data collection. IRB approval was granted 
before data collection began. 
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Table 1  

Qualitative and Quantitative Data Collection in the Two-Phase, Convergent Parallel Design 

 Phase 1  Phase 2 

Quantitative Writing Apprehension Instrument 
Pre-Test 

 Writing Apprehension Instrument 
Post-Test 

Qualitative Initial Writing Apprehension 
Reflection 

 Changes in Writing Apprehension 
Reflection 

 

Quantitative Design 

The population for this study was undergraduate students enrolled in ACOM 2302: 
Scientific Communication in Agriculture and Natural Resources, a required writing course for 
students in the College of Agricultural Sciences and Natural Resources Texas Tech University. 
This population was selected because students in previous semesters had expressed fear and 
avoidance-like attitudes to completing written communications assignments. A convenience 
sample of 92 students enrolled in the Spring 2015 course was selected for the study. 

To complete the convergent parallel design, the 92 students in the course completed the 
WAT-26 instrument (Daly & Miller, 1975) to determine their WA scores. The WAT-26 instrument 
was disseminated to students via Qualtrics at the beginning (first week of the semester) and the end 
(fifteenth week) of the semester. The participants were asked to indicate their level of agreement 
with 26 Likert-type statements (1 = strongly disagree and 5 = strongly agree) regarding attitude, 
avoidance, and feelings about writing (Daly & Miller, 1975). Thirteen of the statements are deemed 
negative (e.g., I avoid writing.), while 13 of the statements are deemed positive (e.g., I enjoy 
writing.). The responses were collected and entered into SPSS® Statistics version 22.0 before 
calculating individual WA scores for both the pre-test and post-test.  

To calculate the overall WA score for each student, the scores on negative writing 
apprehension (NWA) statements for the pre-test were added together for each student. Next, the 
scores on the positive writing apprehension (PWA) statements for the pre-test were added together 
for each student. Finally, Daly and Miller’s (1975) formula was used to calculate the pre-test WA 
score: WA = 78 – NWA + PWA. This process was repeated to calculate the post-test WA score. 
Each student received a WA score ranging from 26 to 135 (Daly & Miller, 1975). Reliability was 
established a priori with a Cronbach’s α of .92 (Daly & Miller, 1975; Ahrens, 2014). Students 
receiving a score below 59 were considered to have low WA, scores between 60 and 90 are 
considered to have moderate WA (the ideal WA score), and scores above 91 are considered to have 
high WA (Richmond, Wrench, & McCroskey, 2013). After calculation, student WA scores were 
disseminated to students for both the pre-test and post-test. 

Qualitative Design 

To complete the qualitative aspect of the mixed-method design, qualitative 
phenomenological methodology (Creswell, 2012) was used to understand how the students’ WA 
changed throughout the course. In this phenomenological study, the researcher studied the students’ 
experience in the specific context of a Texas Tech University designated writing intensive course 
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to understand how it impacted the students’ level of WA. This population was chosen because prior 
students expressed avoidance and apprehension to writing and completing tasks in this required 
course for students in the College of Agricultural Sciences and Natural Resources. To create a 
useable research document, students in the course were asked to write a short paragraph about their 
reaction to their initial WA score (pre-test) and how their score related to their attitude toward 
writing. After the students received their final WA score at the end of the semester, they were asked 
to describe how their WA and attitude toward writing had changed, or not, during the semester. 
Because both pre- and post- self-reflections were assigned as a course assignments, the students 
were given a completion grade if they responded and were required to provide their name. During 
the course, the reflections were used to help the instructor provide feedback relating to writing and 
students’ beliefs in writing. After a grade was assigned for the course, pseudonyms were used to 
protect the student’s identity and minimize researcher bias because the main researcher was the 
instructor of the course. These pseudonyms are used in the manuscript to demonstrate that the 
quotations are from many students. 

To demonstrate trustworthiness of this phase of the research, the researcher used data 
triangulation and established credibility, transferability, and dependability of the qualitative data 
(Erlandson, Harris, Skipper, & Allen, 1993). Data triangulation involved the use of multiple data 
sources to improve the credibility of the study (Guion, Diehl, & McDonald, 2011). This research 
was part of a larger study that used interviews, observations, questionnaires, and reflections, which 
provided validity checks across the data sources (Patton, 1999). The survey data and self-reflection 
data were analyzed independently and were the only data sources reported in this manuscript. 
Credibility was ensured through prolonged engagement with the students and peer debriefing to 
develop quality reflection questions (Erlandson et al., 1993). Thick descriptions and purposive 
sampling help demonstrate transferability (Erlandson et al., 1993), which is the degree of how well 
findings can be transferred to other settings, situations or participants (Lincoln & Guba, 1985). An 
audit trail and dependability audit were used to establish dependability – the ability for a replicated 
study to result in the same findings (Erlandson et al., 1993).  

The student reflections were analyzed using the constant comparative method via open and 
axial coding for specific themes (Glaser & Strauss, 1967). The lead researcher (a doctoral student 
in agricultural communications who was also the course instructor) analyzed the data after final 
grades were assigned. Throughout the study, the researcher documented a “running account of the 
process of inquiry” in an audit trail (Erlandson et al., 1993, p. 34). The audit trail was used to detail 
theme formation, document organization, and researcher notes. An additional researcher approved 
the questions for self-reflection and confirmed the themes that emerged from the data analysis 
process (Erlandson et al., 1993).  

Demographic data were collected in the post-test survey instrument. A complete 
description of the demographic breakdown of respondents can be found in Table 2.  Eighty-six 
students completed both the pre-test and post-test. Of those, 56 (65.1%) were female and 55 
(63.9%) were majoring in animal science. In regard to classification, 26 (30.2%) were freshmen, 
30 (34.9%) were sophomores, 22 (25.6%) were juniors, and 8 (9.3%) were seniors.  
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Table 2 

Demographic of Respondents (n = 86) 

Characteristic n % 

Sex    

 Female 56 65.1 

 Male 30 35.9 

Classification    

 Freshman 26 30.2 

 Sophomore 30 34.9 

 Junior 22 25.6 

 Senior 8 9.3 

College Major    

 Agricultural and Applied Economics 15 17.4 

 Interdisciplinary Agriculture 8 9.3 

 Animal Science 55 63.9 

 Crop and Soil Sciences 4 4.7 

 Horticulture or Turf Grass Science 1 1.2 

 Other 3 3.5 

 

Findings 

RQ1: What were the students’ writing apprehension scores at the beginning and end of the 
semester and how did they differ? 

After each student completed his or her initial WA test, each student was assigned a WA 
score. A score below 59 indicated a low WA score, a score from 60-90 indicated a moderate WA 
score, and a score above 90 indicated a high WA score. As seen in Table 2, the mean score for 
student pre-test WA was 77.17 (SD = 16.81) with a range of 26 to 126. Similar to the pre-test, after 
each student completed his or her post-WA test, each student was assigned a WA score. The 
students’ post-test WA scores ranged from 38 to 107 with a mean of 69.13 (SD = 15.45). Table 3 
displays the number of students in each WA category for the pre-test and post-test. 
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Table 3 

Pre- and Post-Test Writing Apprehension Scores by Category 

 Pre-Test  Post-Test 

WA Category n %  n % 

Low  12 13.49  21 24.42 

Moderate  57 64.04  55 63.95 

High  20 22.47  10  11.63 

Total 89 100.00  86 100.00 

* Note: low writing apprehension, score < 59; moderate writing apprehension, score 60-90; high 
writing apprehension, score > 91 

 

This research question also sought to compare student’s pre- and post- WA scores. A 
paired-samples t-test was conducted to compare the means of the pre- and post- WA tests of the 
students enrolled in the course. There was a significant difference between the pre-test WA scores 
and post-test writing scores t(84) = 4.42, p < .001 (see Table 4). Additionally, a medium effect size 
of 0.50 was found (Cohen, 1992).  

Table 4 

Paired Samples t-Test Comparing Initial and Final WA Scores 

Writing 
Apprehension 
Test 

n M SD Mean 
Difference 

t SE df p Cohen’s 
d 

Initial (Pre-Test) 89 77.17 16.81      

   9.07 4.42 2.05 83 .000* .50 

Final (Post-
Test) 

86 69.13 15.54      

Note. *p < .05 

RQ2: How did the students in each writing apprehension level describe their writing 
apprehension scores at the beginning of the semester?  

As an assignment in the class, students were asked to complete a written reflection 
discussing their WA score and how their WA score reflected their attitude toward writing. Ninety 
initial student reflections were completed and submitted. Table 5 provides a summary of the 
emergent themes. All quotes provided in the narrative are verbatim from the transcript and may 
contain grammar, spelling, and punctuation errors.  
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Table 5 

Summary of Emergent Themes Identified in Initial Writing Apprehension Score Reflections for Low, 
Moderate, and High Writing Score Participants 

WA Score Category Emergent Themes 

Low 1) No fear toward writing  

2) Lack of motivation 

Moderate 1) Anxiety depends on certain factors 

2) Organizing thoughts on paper is difficult 

3) Lack confidence and motivation when writing. 

4) Level of enjoyment when writing. 

High 1) Writing Apprehension is multi-faceted. 

2) Peer review causes anxiety. 

3) No interest in writing leads to more apprehension.  

 

Low Writing Apprehension  

In the initial self-reflection assignment, nine students indicated they had a low WA score 
(below 59). The following themes emerged in the reflections concerning students with low WA 
scores: no fear toward writing and lack of motivation. Initial WA scores are described in parenthesis 
next to the student’s pseudonym. 

No fear toward writing. Students explained their WA score reflected their lack of fear 
and/or anxiety toward writing. Randal (57) stated, “I am not fearful of writing or evaluation.” Amy 
(49) explained, “This score shows that I have some interest in writing. I personally do not feel any 
apprehension to writing and enjoy writing about things I am interested in.”  

Lack of motivation. Students expressed how they lacked motivation to write. CJ (26) 
explained how his low WA score was due to his lack of motivation to check his work as he has no 
fear or anxiety toward writing. He reflected:  

This is the lowest apprehension bracket, meaning that I have virtually no fears or anxiety 
of writing. The negative side to this is that I tend to lack motivation to read over my work or double 
check grammar, spelling, and punctuation. 

Cullen (54) explained how he enjoyed writing; however, he tended not to take the time 
necessary in his work. He wrote:  
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The description for this score seems to be a good representation of my habits. I love writing 
(being an introvert) feel that I can better express myself in this silent form. However, I tend to lack 
motivation. I am a certain type of lazy, as I am not shy of hard work, but when it comes to this kind 
of extra curricular personal development I regretfully holdback. I am also a huge procrastinator, so 
when it comes to written assignments, I always wait until the last minute and end up putting forth 
a sloppy effort.  

Moderate Writing Apprehension Score 

In the initial reflection, 59 of the students indicated their WA scores were moderate 
(between 60 and 90). Students in this level of WA were the most comfortable with writing. 
However, students reflected upon various aspects that made them have some level of apprehension 
toward writing resulting in the emergent themes: anxiety depends on certain factors, difficulty of 
organizing their thoughts on paper, lack of confidence and motivation when writing, and level of 
enjoyment when writing.  

Anxiety depends on certain factors. While some students explained that they did not fear 
writing, others stated their writing anxiety was due to fear toward specific assignments, instructors, 
or peer reviews. Several students in the moderate level did not fear writing. Buddy stated, “My 
writing apprehension score of 74 reinforces the fact that I have a healthy fear of writing, and it 
reminds me to pay attention to instruction and detail.” Kash (78) noted, “This seems right in my 
opinion, I am never really too concerned about my writing.”  

Students indicated liking to write on their own; however, when asked to complete an 
assignment they became nervous. Brady (69) noted an anxiety toward specific types of writing 
assignments: 

When writing a research article or presentation I feel very comfortable writing, but when 
it comes to grammar and punctuation, I do not feel as comfortable. Professional papers that are 
expected to have spot on grammar and punctuation are not as easy for me.  

Students indicated peer or instructor review of their assignments made them nervous about 
writing. Sydney (64) explained, “I think my apprehension comes from thinking about people 
reading my original ideas and words.” Beth (69) wrote, “For the record, I am not a fan of peer 
review, mostly because they are my peers and they might or not have the same maturity level when 
it comes to taking classes.” Dalton (74) reflected, “I do indeed become nervous when writing for 
graders I do not know, or haven’t even met.” However, three students explained how they were not 
afraid of review. Parker (81) explained, “I do like to hear feedback on my writing because I like to 
know I am doing [the assignment] the right way.” 

Organizing thoughts on paper is difficult. Students shared that their WA was due to the 
difficulty of organizing their thoughts and ideas on paper. Mathew (82) said he agreed with his 
score and wrote, “I won’t say that I have ever been a terrible writer but sometimes if I get too many 
ideas at once my paper can get very disorganized and unclear.” Stephanie (75) stated:  

I tested average in writing process which is because I have a little trouble organizing my 
ideas from mind to paper. I struggle to get started and organizing all of my thoughts together, but 
once I get started I know I can complete an assignment.  

Lack confidence and motivation when writing. Students explained how their WA was due 
to their lack of confidence in their writing abilities. Cole (60) wrote, “I am more confident in my 
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speaking ability compared to my ability to write.” Terri (64) reflected, “Some of the things that 
would make my score higher is my nervousness and lack of confidence when writing for 
grammatical purposes. My punctuation. I tend to get really wordy or just throw in extra words.” 
Rhett (78) stated, “I just don’t have the motivation to write unless it’s a topic that interests me.”  

Level of enjoyment when writing. Students shared how their moderate WA score was a 
direct reflection of whether or not they enjoyed writing. Mark (67) discussed his lack of enjoyment 
toward writing, “I believe accurately portrays my interest in writing. I do not really enjoy writing, 
but I do not avoid it when it comes up.” Jeremy (70) reflected, “This score indicates that I am not 
apprehensive toward writing, however, it is not something that I necessarily enjoy.” Kelsey (79) 
discussed, “I don’t have a very strong interest in writing.” Mackenzie reflected, “I scored a 78, and 
I believe this is accurate to the way I feel towards writing. Once I get down to it, I kind of enjoy 
it.” Annalisa (75) commented, “I sometimes enjoy writing and look to it as a sort of outlet to express 
myself.” 

High Writing Apprehension Score 

Sixteen of the students reported a high writing score (above 90) in their initial reflection 
assignments. Three themes emerged from the students who had high WA: writing apprehension is 
multi-faceted, peer review causes anxiety,  and no interest in writing leads to more apprehension.  

Writing Apprehension is multi-faceted. Students who initially had a high WA score 
described multiple facets that attributed to their high score. Casey’s (96) reflection noted multiple 
factors including being critiqued: “I do not like writing very often, nor do I enjoy my writing to be 
critiqued by peers. I am not comfortable with my writing therefore, I do not enjoy it.” Cynthia (115) 
discussed how she was extremely intimidated by writing due to a number of factors: 

After taking the test and going through all the questions, I believe that this test shows how 
intimidated I am by writing. I get nervous when it comes to writing and I fear going into a class 
that is mostly about writing or if it may have writing at all. When I write a paper for a class, I refuse 
to let anyone peer review it because I get nervous of what they might think. I never look forward 
to writing, and when I have to write, I feel that I will end up doing a terrible job.  

Peer review causes anxiety. In this theme, the students shared how writing anxiety affected 
them. Shelby (91) said, “My WA score accurately depicts my feelings toward writing. I scored a 
91, meaning that I do experience a type of anxiety or stress in the environment.” Brittani (100) 
explained her anxiety toward writing was so high it has caused her to not choose a career in writing:  

My score shows that I have a high anxiety with my writing and I will most likely not choose 
a career in writing which is true about me. I do not like to share my writings with others in fear of 
them judging my grammar and spelling.  

Cody also wrote peer review and critique caused him to have anxiety when he explained, 
“I do not like to have my writing critiqued by others which unfortunately, I think is very true 
because I never really learned correct GSP [grammar, spelling, and punctuation] in grade school.” 

Not interested in writing leads to more apprehension. Students discussed how a high WA 
was due to a lack of interest and enjoyment. Some students explained how their lack of enjoyment 
was because they thought they were not good at writing. Kyle (94) said, “My writing apprehension 
score reflects the fact that I don’t take much pleasure in writing.” Blane (105) commented, “I scored 
a 105, and that means that I do not enjoy writing at all.” Chance (108) continued the theme of lack 
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of enjoyment: “My WA score reflects my interest writing. I scored 108. This score shows that I 
don’t care much for writing and I have never been good at it.”  

RQ3: How did the students describe the change in their writing apprehension scores as a 
result of the course? 

At the end of the semester, the students completed a WA post-test and received their scores. 
Seventy-nine students completed a reflection to describe how their WA changed throughout the 
course. As Table 6 displays, the following themes emerged: became more confident in writing, 
score did not reflect feelings toward writing, and no change in score.  

Table 6 

Summary of Emergent Themes Identified in Final Writing Apprehension Score Reflections 

Emergent Themes 

Became more confident in writing 

Score did not reflect feelings toward writing 

No change in score 

 

Became more confident in writing 

Sixty students said that they experienced a change in confidence in their writing, causing 
their score to change from the beginning to the end of the semester. Emily’s score decreased 18 
points and she said, “I feel more comfortable writing now, and I am willing to do more writing. I 
am also comfortable with people reviewing my writing.” Corbin’s score decreased from 97 to 64. 
He wrote: “My confidence in writing increased and my fear of being evaluated decreased. I now 
feel confident in my writing know that I will be able to write professionally for my future careers.” 

This increased confidence was also expressed as less fear or worry toward writing. Cynthia, 
who had a WA change from 115 to 61, explained her change in fear regarding peer reviews: “I used 
to be afraid to turn in work especially having it peer reviewed. Now, I am not as afraid, and I do 
not get anxious about having others see my work.”  

Layne noted her lack of fear of writing and having her work read by others resulted in a 
decrease in score from 92 to 48. She explained:  

At the beginning of the semester, I did not like writing at all, mainly because I hated having 
people judge my writing. I was very nervous for this course, but wanted to become a better writer 
and do well in this class. My writing apprehension changed throughout the course by me become 
more confident in writing papers. I still am not in love with the idea of writing papers, but at least 
I won’t be scared to do it in the future. I went from being terrified to being confident, and I’m so 
glad.  

Other students expressed that their WA changed because they became more aware of the 
writing skills and mechanics. London, whose score changed from a 74 to a 54, noted, “I found that 
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I am much more skilled in the business and scientific type writing involved in this course than 
typical essay writing. I was able to improve my ability to concisely write information.” Cody, 95 
to 65, shared, “As the course progressed, my writing apprehension did go down. I think this was 
due to actually learning all the proper GSP rules and being able to more confidently apply those.” 

Score did not reflect feelings toward writing 

Seven students commented that their final WA score was not representative of their 
feelings toward writing. The students explained how although the actual score showed they either 
increased or decreased, their scores were not necessarily representative of their feelings. Tate’s 
score increased from 74 to 97, and he said:  

My score indicates that my WA increased throughout the semester. However, this is not 
accurate. Due to the examples in the course pack and the feedback on my writing, I became more 
confident as the semester progressed. I believe my writing began to flow better and contained fewer 
GSP [grammar, spelling, and punctuation] errors than it did at the beginning.  

Savannah’s score changed from a 63 to a 62. She noted: “My score is about the same since 
the beginning of the semester, but I do feel more confident. I don’t think my score reflects my 
attitude toward writing.” Garrett said his score change from 59 to 95 contradicted his feelings: “The 
survey says my WA got worse, but I don’t feel like it did. I feel more confident in writing. I became 
much more detailed oriented and writing has become easier for me.”  

Mariella’s score rose from a 69 to a 92; however, she said the score was not an accurate 
representation of her feelings toward writing:  

I think it [WA] became higher because I became more aware of how I would have to use 
writing in this field. Before I assumed, I wouldn’t have to. Now, I can see that I will have to use 
writing at some point and it just makes me a little more nervous from where it was before taking 
this course. I don’t think it is a bad thing that my score went up, it just shows me that I care more.  

No change in score 

Nine students explained how their WA did not change throughout the semester. Tanner 
noted, “I do not feel that it has changed much (69 initial, 62 final).” Harlee wrote: “I remember 
back that I did not mind people critiquing my work, but I didn’t like actually writing. This didn’t 
change much from my current WA. My WA score barely changed because my views on writing 
barely changed.” 

Conclusions and Discussion 

Higher education needs to prepare students to be able to proficiently write in the workforce 
(Belkin, 2015; Leef, 2014). While instructors in college classrooms might stress the importance of 
writing in a student’s future career, students may show a lack of motivation or confidence to write 
as they fear and avoid the task (Lea & Street, 1998). Previous researchers indicated WA was a 
major factor when determining how an individual views writing situations both academically and 
professionally (Daly, 1978). The findings from this study showed WA, or avoidance-like attitudes, 
may be diminished in undergraduate students at Texas Tech University throughout the duration of 
a writing intensive course in agricultural communications. 
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The theory of self-efficacy can be used to explain the differences between the students’ 
initial and final WA scores. Statistically, there was a significant difference between the initial and 
final WA tests t(84) = 4.42, p < .00. In addition to this change, there was a narrowing of the range 
of student scores. The student scores became closer to the mean or ideal WA score — initial, 26 to 
126, and final, 38 to 107. The students’ self-reflections provided additional insight into how their 
WA scores changed throughout the semester. Similar to Pajares and Johnson’s (1994) study, the 
emergent themes found in this study suggest students’ WA had a strong relationship with self-
efficacy.  

An analysis of the students’ beginning of the semester WA reflections revealed multiple 
themes for each category of WA: low, moderate, and high. Students with low WA indicated they 
had no fear toward writing and a lack of motivation. Similar to Daly’s (1978) study, these students 
explained how their low WA tended to make them procrastinate turning in assignments or editing 
their assignments. While these students were generally more confident with writing, their high 
confidence caused a lack of attention to detail and resulted in poor marks on their assignments. In 
the moderate WA score category, analysis of the data revealed four emergent themes: anxiety 
depends on certain factors, organizing thoughts on paper is difficult, lack confidence and 
motivation when writing, and level of enjoyment when writing. These students were consistent with 
Daly’s (1978) explanation of attitudes within the moderate apprehension level because the student 
reflections indicated they were the most comfortable with writing; however, certain factors do exist 
that make them nervous about the writing process. In the moderate WA category, the students 
typically only feared one factor of writing; however, students with high WA discussed how multiple 
factors played a role in apprehension. The analysis of data indicated the emergence of three themes: 
writing is multi-faceted, peer review causes anxiety, and no interest in writing leads to more 
apprehension. The students indicated these themes influenced their high WA at the beginning of 
the semester. These emergent themes were similar to what other researchers have identified as 
factors describing high WA (Daly, 1978; Daly & Miller, 1975; Faigley et al., 1981; Smith, 1984; 
Ahrens, 2014).  

As discovered in research question three, completing a writing intensive course helped 
build students’ confidence with writing. Previous researchers have compared WA to the idea of 
self-efficacy (Daly, 1978; Daly & Miller, 1975; Pajares & Johnson, 1994) or the “beliefs people 
hold about their abilities and about the outcome of their efforts powerfully influence the ways in 
which they will behave” (Pajares & Johnson, 1994, p. 313). Similar to of previous research, the 
findings from this study indicated the majority of students became more confident or comfortable 
with their writing, or rather, their level of self-efficacy toward writing improved. Because the WA 
construct dealt with the student’s fear or avoidance of writing (Daly & Miller, 1977), the more 
comfortable the student becomes, such as through a writing course, the more likely the student will 
be to write in the future. This study demonstrated students’ enrollment in a writing intensive course 
could help them become more confident and willing to write in their future careers. The student 
reflections indicated certain activities helped to improve writing apprehension such as peer review 
and editing exercises, practice with writing, self reflection, learning how to organize information 
and thoughts, and lessons on correct grammar, spelling, and punctuation. 

Implications and Recommendations 

Although knowledge of mechanics and skills are necessary, students may not use the skills 
if they fear or avoid writing particularly in writing intensive courses or required writing courses 
(Lea & Street, 1998). Because writing skills are the most important skills college graduates need to 
possess (Anderson, 2014; Lea & Street 1998), agricultural communications and education 
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instructors should find innovative teaching methods to make students comfortable with writing, 
including challenging students to overcome their apprehension of writing.  

Leggette and Jarvis (2015) discussed the need for instructors and faculty to conduct 
research on student fears, anxiety, and avoidance toward writing. Understanding what fears or 
apprehension students may have toward writing will help instructors guide curriculum 
development. Multiple students expressed struggling to organize their thoughts and ideas when 
starting a writing assignment. By understanding that the organization of thoughts on paper was 
difficult for students, instructors should work with them to complete outlines for their writing 
assignments. Further, a fear of constructive criticism through peer review was apparent from many 
students in the course. Instructors may use this information to design peer-review sessions to help 
students better their work instead of viewing the process as others judging their work.  

In addition to incorporating specific activities such as peer review and the outlining of 
material, faculty and instructors must give students the opportunity to practice, and perfect, their 
writing skills. During this writing intensive course, students completed multiple assignments 
throughout the semester and received constructive criticism through feedback on their assignments 
in addition to lecture material on how to correctly use grammar, spelling, and punctuation. This 
combination of lecture and practice through multiple assignments provided students with the ability 
to practice and refine their skills. At the end of the semester, students expressed how these 
techniques allowed them to learn and practice these skills, making them more comfortable with the 
writing process.  

Additional research should be completed to determine what classroom activities and 
instructional techniques help improve students’ confidence toward writing. In particular, evaluate 
the use of multiple assignments, self-reflection activities, and peer review activities and their 
relationship to writing apprehension. Another study could also explore how WA impacts student 
performance on specific assignments (e.g., the first assignment or the semester, the longest 
assignment) and course grade. Previous literature has indicated students need to be proficient 
writers in the workforce; however, limited research has been conducted in the realm of agricultural 
education to determine what students should learn how to write. A future study should explore what 
types of assignments are most relevant to meet employers’ writing expectations.  
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Millennial and Non-millennial Agriculture Teachers’ 
Current and Ideal Emphasis on the Three Components 
of the Agricultural Education Program 

Catherine W. Shoulders1 & Hannah Toland2 

Abstract 

Classroom and laboratory instruction, FFA, and SAE have long represented the complete 
agricultural education program via the three-component model. While the model depicts three 
circles of equal size to represent these components, the focus and level of emphasis of each 
component within the agriculture program is the decision of the agriculture teacher. The purpose 
of this study was to describe [State] agriculture teachers’ behavioral intentions and actual 
behaviors regarding emphasis of each component in the profession’s three-component model. 
Results of this descriptive study indicated the average program emphasized instruction most, FFA 
next, and SAE least. However, the majority of respondents indicated a disparity between the 
emphasis of each component in their current program and their ideal program. Most respondents 
indicated their ideal program would emphasize instruction, FFA, and SAE equally. Differences 
between Millennial and Non-millennial teachers indicate the younger generation spent more time 
on FFA than the older generations, while the older generation wanted more personal time than 
their younger peers. We recommend further research be conducted to determine whether these 
results are found among other populations, as well as to uncover the reasons behind these results.  

Keywords: three component model; agriculture teacher; millennial generation 

Introduction and Conceptual Framework 

One of the most universally recognized foundations of school based agricultural education 
is its three-component model. Comprised of equal parts classroom and laboratory instruction, 
leadership development through the FFA, and hands-on application through supervised agricultural 
experiences (SAE), the three-component model displays the interrelationships and uniqueness of 
each component that makes up a comprehensive school based agricultural education program (see 
Figure 1) (Croom, 2008; Hughes & Barrick, 1993; Moore, 2006; Phipps, Osborne, Dyer, & Ball, 
2008).  

The classroom and laboratory instruction component focuses on activities that enable 
students to gain knowledge regarding agricultural concepts and problems (Phipps et al., 2008; 
Croom, 2008). Talbert, Vaughn, Croom, and Lee (2007) recognized this component as the 
“foundation for everything else that occurs in the agricultural education program” (p. 107). Terry 
and Briers (2010) identified classroom instruction as the foundational role of the agriculture 
teacher. Much of an agriculture teachers’ reputation among students, parents, and administrators 
stems from his or her qualities as an instructor (Larsen, 1992; Luft & Thompson, 1995; Miller, 
Kahler, & Rheault, 1989; Roberts & Dyer, 2004).  
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Figure 1.  The three-component model of agricultural education (National FFA Organization, 
2015). 

Comprising the next of the three components is SAE. SAE programs enable students to 
apply knowledge learned in the classroom to real-life situations through work-based learning 
experiences (Phipps et al., 2008; Talbert et al., 2007). Originating from the implementation of the 
home project by Rufus Stimson (Croom, 2008; Moore, 1988; Stimson, 1919), SAEs require 
students to maintain educational plans that are supervised by the agriculture teacher outside of the 
school day (Croom, 2008). Researchers have documented a decline in students’ and teachers’ 
development and maintenance of SAEs over the past 30 years (Barrick, Hughes, & Baker, 1991; 
Dyer & Osborne, 1995; Dyer & Williams, 1997; Retallick & Martin, 2008; Rubenstein & Thoron, 
2014). Despite the decline in participation, research has consistently reported the benefits of SAEs 
on knowledge acquisition (Arrington & Cheek, 1990; Pals, 1988; Ramsey, 2009; Williams, 1979) 
and on teachers’ high value of SAEs (Lewis, Rayfield, & Moore, 2012; Robinson & Haynes, 2011).  

The third component is comprised of FFA. The National FFA Organization offers 
membership to students in agricultural education classes in order to provide them with activities 
that focus on developing leadership, personal growth, and career success (Talbert et al., 2007; 
Phipps et al., 2008). With competitive award structures for both the individual student and the 
chapter, the FFA is an intracurricular organization that, as the three-component model suggests, 
motivates students to display their knowledge and skills developed in the classroom and through 
their SAEs. Student involvement in FFA activities has been linked to more enjoyable high school 
experiences (Rose, 2014), increased leadership skills (Wingenbach & Kahler, 1997), and increased 
life skills (Ahrens, Cox, Burris, & Dykes, 2015).  

Teachers of agricultural education have been encouraged to adhere to the three-component 
model in their preservice and inservice programs by educators (Phipps et al., 2008), legislation 
(Smith-Hughes Act, 1917), and established tradition (Croom, 2008). While Phipps et al. (2008) 
stated teachers should adjust the emphasis on each of these three components as industry practices, 
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educational priorities, and student needs evolve, the model is typically represented within teacher 
preparation programs by three circles of equal size (Croom, 2008; Lewis et al., 2012; Talbert et al., 
2007; National FFA Organization, 2015), implying equal emphasis on each component in the 
model program. However, Torres, Ulmer, and Aschenbrener (2008) found teachers divvied their 
work hours unevenly between the three components; their study reported 69% of teachers’ work 
hours were devoted to classroom instruction, 23% were devoted to FFA, and 3% were devoted to 
SAE. These hours spent were not necessarily based on the typical 40-hour work week; experienced 
teachers spent an average of 44.6 hours devoted to work per week, while first-year teachers spent 
an average of 49.4 hours devoted to work per week. Torres et al. (2008) posited that extra work 
hours affect teachers’ working conditions, which could contribute to job dissatisfaction. 

Whether the participants of Torres et al.’s (2008) study were consciously expanding and 
shrinking the focus on each of the three components based on their individual teaching contexts as 
Phipps et al. (2008) suggested or were doing so in an unsuccessful effort to maintain programs with 
equal emphasis between the three components is unknown. As we gather more information on 
teachers’ focus on the three components through studies such as that included within this 
manuscript, we can look to agricultural education programs within institutions of higher education 
to adapt curriculum and instruction as needed. These teacher certification programs bear the 
responsibility of preparing high quality agriculture teachers to lead successful agriculture programs 
within secondary school settings (Wardlow & Osborne, 2010). The National Research Agenda of 
the American Association of Agricultural Education (AAAE) recognized the development of 
“highly effective education programs…in all settings and at all levels” (Doerfert, 2011, p. 24) as 
an outcome of the profession. In 2001, the AAAE adopted the National Standards for Teacher 
Education in Agriculture; Standard 3 focused on the program’s ability to “…retain an adequate 
supply of quality students who demonstrate potential for professional success in the agricultural 
education community” (AAAE, 2001, p. 4). Preparing quality agriculture teachers requires 
equipping them with the problem solving and planning skills necessary to balance the program’s 
needs and priorities according to administrative, professional, and community expectations. These 
expectations are specific to geographical regions and evolve over time, suggesting teachers should 
be capable of adjusting program emphasis according to these factors (Phipps et al., 2008).  

Preparing teachers to enter and succeed in the profession requires knowledge about their 
needs and values during their time as students within the teacher preparation program. Largely, 
today’s preservice teachers fall within the millennial generation. While no hard and fast rule 
regarding generation age ranges exists, Carlson (2008) identified Millennials as those individuals 
born after 1983 due to the increase in births starting in 1984, and before 2002 due to changes in 
American culture and political climate as a result of increased terrorism. The millennial generation, 
soon to be the largest generation within the teaching profession, is the first in four generations to 
omit “work ethic” from their list of characteristics they feel distinguishes them from others (Pew 
Research Center, 2010). Millennials are also less willing to tolerate unpleasant working conditions 
than previous generations, among which time allocation and flexibility are included (Center for 
Women and Business, 2013). The job of an agriculture teacher is often displayed as one that is 
physically, emotionally, and intellectually demanding, requiring more time and sacrifice than the 
typical career (Croom, 2003). These factors can contribute to teacher burnout, attrition, and 
ultimately, the decades-long teacher shortage found in agricultural education (Walker, Garton, & 
Kitchel, 2004).  

Agriculture teachers operate programs with a relatively high degree of autonomy compared 
to teachers of other academic subjects. The focus of a program’s instruction, SAE programs, and 
FFA events, as well as the degree to which each of these components is emphasized, is decided 
upon by the agriculture teacher (Talbert et al., 2007). The recognized disparity between teachers’ 
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value of SAE programs and their implementation of SAE programs suggests teachers may not be 
equipped to navigate the complexities of shaping a program to align with their standards, potentially 
leading to job dissatisfaction. Numerous studies have focused on agriculture teachers’ roles related 
to job satisfaction (Cano & Miller, 1992; Grady & Burnett, 1985; King, Rucker, & Duncan, 2013; 
Torres et al., 2008); however, there is a gap in the literature regarding different generations of 
teachers’ perceptions regarding ideal agriculture programs, as well as their abilities to shape their 
programs to meet those ideals.  

Theoretical Framework 

According to the theory of planned behavior, agriculture teachers enter and progress 
through the profession with behavioral intentions regarding leadership in the agriculture program 
(Ajzen, 1991). These intentions can only be acted upon if the person both perceives he or she can 
carry out the behavior and if his or her ability to carry out the behavior is not thwarted by external 
factors outside of his or her control. In addition, intentions are influenced by an individual’s attitude 
toward a behavior, which refers to “the degree to which a person has a favorable or unfavorable 
evaluation or appraisal of the behavior in question” (Ajzen, 1991, p. 188), and subjective norms, 
which refers to the individual’s perception of the expectations of his or her social community.  

The actions a teacher takes regarding the program’s focus and development stem from the 
teacher’s perceptions of his or her own abilities to lead the program in the intended manner, 
perceptions of the control he or she has over his or her program’s focus, perceptions of his or her 
peers’ expectations regarding the program, and his or her own attitudes regarding the program’s 
focus. Therefore, the perhaps unintended display of a model program with three equal components 
may alter a teacher’s perceptions of his or her peers’ expectations, as well as his or her own attitudes 
regarding the program’s focus.  

Time allocation has long been a measured variable in educational research (Stallings, 
1980). Researchers in agricultural education have traditionally used time allocation to indicate the 
roles of the agriculture teacher, using the three-component model as a standard (Goode & Stewart, 
1981; Lockwood, 1976; Torres et al., 2008). However, the three-component model exists outside 
of the construct of time allocation, displaying instead the overall components of a program and how 
they relate to one another. Teachers and students allocate time differently among tasks and 
responsibilities; for example, teachers may dedicate more time to planning classroom instruction 
while students may spend more time practicing for competitive FFA events. Therefore, teacher or 
student time allocation may not accurately portray an entire program’s focus on classroom 
instruction, FFA, and SAE. Emphasis, defined in the Cambridge English Dictionary (2016) as “the 
particular importance or attention that is given to something,” is a construct that is more 
comprehensive than time allocation, as teacher efforts and student efforts (including time spent) 
combine to display a program’s emphasis.  

Emphasis of each of the three components in an agricultural education program can be 
examined via mental models, which depict “an individual’s representation of a phenomenon” 
(Libarkin, Beilfuss, & Kurdziel, 2003, p. 121). Mental model theory uses drawings to “summarize 
thinking patterns of learners” (Moseley, Desjean-Perrotta, & Utley, 2010, p. 191) and enable 
researchers to examine how individuals understand and make sense of the world (Coll & Treagust, 
2003). Mental models are constructed based on prior experiences, observation, cultural influences, 
and instruction (Libarkin et al., 2003; Moseley et al., 2010), and “play a central and unifying role 
in representing objects, states of affairs, sequences of events, the way the world is, and the social 
and psychological actions of daily life” (Johnson-Laird, 1983, p. 397). Because individuals 
construct mental models rather than mental time allocations when considering the world, and 
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because time allocation is not a defining factor of the three-component model of agricultural 
education, this study approached the examination of program emphasis using drawings as a means 
of assessing teachers’ perceptions of program emphasis.  

Purpose and Objectives 

The purpose of this study was to describe Arkansas agriculture teachers’ behavioral 
intentions and actual behaviors regarding emphasis of each component in the profession’s three-
component model. In order to achieve this purpose, the following objectives were developed: 

1. to describe Arkansas agriculture teachers’ perceptions of their emphasis on classroom 
and laboratory instruction, SAE, and FFA within their agriculture programs and their 
level of emphasis on their personal lives as compared to their emphasis on their 
programs;  

2. to describe Arkansas agriculture teachers’ perceptions of their preferred emphasis on 
classroom and laboratory instruction, SAE, and FFA within their ideal agriculture 
programs and their preferred level of emphasis on their personal lives as compared to 
their emphasis on their programs;  

3. to describe the difference between agriculture programs led by Arkansas agriculture 
teachers of the millennial generation and those of other generations; and 

4. to describe the difference between the perceived ideal agriculture programs of 
Arkansas agriculture teachers of the millennial generation and those of other 
generations.  

Methods 

This descriptive study utilized a researcher-developed instrument to gather teachers’ 
perceptions regarding the emphasis they placed on classroom and laboratory instruction, FFA, and 
SAE in their current programs, as well as the emphasis they would place on each in their ideal 
programs. The population consisted of Arkansas agriculture teachers (N = 248) (Foster, Lawver, & 
Smith, 2014); the sampling frame consisted of teachers attending the state FFA career development 
events, which are held over a two-day period at the University of Arkansas (n = 75). While a more 
representative sampling frame, such as the state’s email directory, would have been desirable, the 
instrument required respondents to create illustrations deemed too complex for electronic 
correspondence methods. Therefore, we determined the face-to-face venue of the state FFA career 
development event competitions as the most appropriate setting to gain access to the greatest 
number of teachers. We recommend researchers collect data with this instrument via mailed 
surveys as funding allows in the future, and we recognize the limited sampling frame used herein 
as a limitation of this study. Responses were received from 32 teachers, leading to a response rate 
of 42.7%. Because the surveys were completed via face-to-face data collection methods during a 
two-day event, addressing nonrespondents was not possible. Therefore, we caution against 
generalizing these findings beyond this group of respondents.  

This study utilized a researcher-developed instrument that first introduced an illustration 
of the three-component model. Using the three-component model as a reference, respondents were 
then asked to draw the model of their current agricultural education program, indicating the 
emphasis on each area through the size of the circles. Specification regarding the size of the circles 
was given for clarity; larger circles were to indicate greater emphasis while smaller circles were to 
indicate less emphasis. This method of requiring participants to construct freehand drawings is 
common in studies guided by mental model theory (Moseley et al., 2010; Robinson, Kelsey, & 
Terry, 2013). Respondents were told their models should include the three components of the 
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traditional model, but could include additional components as the teacher saw fit. After these circles 
were drawn, teachers were asked to incorporate a circle of appropriate size to represent the 
emphasis they put on their personal lives. Each of these questions was repeated, asking teachers to 
illustrate the components of their ideal agricultural education program. For the ideal program 
illustration, the model could include or omit any circles to best represent the teacher’s ideal 
program. The survey included a demographic section that asked teachers about their age and 
amount of time teaching agricultural education. The instrument’s face and content validity was 
confirmed by a panel of three experts in agricultural education. Three cognitive interviews with 
University of Arkansas student teachers (n = 2) and a former agriculture teacher (n = 1) were 
conducted to evaluate respondents’ ability to perform the tasks in a manner that accurately reflected 
their intentions with regard to the emphasis of each program component. Each of the interviewees 
indicated he or she was able to accurately portray his or her intentions regarding differences in 
program emphasis through the circle-drawing tasks. Reliability in the form of stability over time 
was established via a pilot test using University of Arkansas graduate students who had previously 
gone through the student teaching experience and faculty members who had previous careers as 
agriculture teachers (n = 6). Pilot test respondents were asked to respond to the items based on their 
experiences with their most recent high school teaching experience, and were asked to complete 
the survey two times, two weeks apart. Test-retest reliability was calculated using Pearson’s 
correlation (Huck, 2008) and was found to be .88.   

Data were analyzed using descriptive statistics. Teachers’ emphasis on each program 
component was calculated using their illustrations. First, each circle’s diameter was measured. 
Because teachers were freehand drawing the circles, lack of symmetry was overcome by first 
measuring the diameter at the each circle’s widest point, then measuring the diameter of the circle 
at the point 90 degrees perpendicular to the widest point. These two diameters were averaged to 
determine each circle’s diameter, which was then used to calculate the circles’ areas. Total program 
area was calculated by adding the areas of the instruction, FFA, and SAE circles together, which 
was then used to determine the program’s percent emphasis on each component. While teachers 
were instructed to include any additional components they saw fit, no additional circles were drawn. 
The total program area was added to the personal life circle’s area to calculate total program and 
personal life, which was then used to determine the percentage of total life the teacher spent on his 
or her personal life and career responsibilities. Mean percentages of emphasis and standard 
deviations were calculated.  

We recognized that requiring teachers to draw circles in freehand may lead to minor 
inaccuracies in intended circle size (for example, the diameters of two freely drawn circles may be 
slightly different although an individual intended to draw them in equal sizes). To overcome those 
slight inaccuracies, teachers’ emphasis on each component was utilized to depict program types. 
Programs with one component making up over 50% of the program and the two remaining 
components being above 20% and within 10% of one another were labeled as “heavy” in the larger 
area. Programs with one area comprising under 20% and the remaining areas being within 10% of 
one another were labeled as “light” in the smaller area. Those with two areas under 20% were 
labeled as “dominating” in the largest area, while those with three areas each ranging between 20% 
and 40% were labeled as “model” programs. Programs were able to be labeled as both “heavy” in 
one component and “light” in another if they had one area over 50% and another less than 20%. 
Figure 2 displays an example of SAE Light and Instruction Dominating programs. This study 
assumes respondents had the psychomotor skills necessary to draw circles of intentionally similar 
or dissimilar sizes.  
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Figure 2. Pictorial display of program emphasis designations. 

Findings 

Teachers’ Current Emphasis on Instruction, SAE, FFA, and Personal Lives 

On average, classroom and laboratory instruction made up 49.0% of respondents’ programs 
(SD = 20), while FFA made up 36.4% (SD = 17) and SAE made up 13.9% of respondents’ programs 
(SD = 10). The most common program types were SAE Light and Instruction Heavy/SAE Light (n 
= 8) (see Table 1). Six teachers reported leading model programs. Light emphasis on SAE was 
most common, being a characteristic of 56% of the programs (n = 18).  

Table 1 

Current Program Types Reported by Respondents 

Type of Program f 

Instruction Heavy, SAE Light 8 

SAE Light 8 

Model 6 

Instruction Dominating 4 

FFA Heavy, SAE Light 2 

FFA Heavy 2 

Instruction Heavy 1 

FFA Light 1 
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Respondents reported devoting 18.6% of their time to their personal lives (SD = 19), 
leaving the remaining 81.4% of their efforts devoted to their agriculture programs. Emphasis on 
one’s personal life ranged from 1.6% to 82.3%.  

Teachers’ Preferred Level of Emphasis on Instruction, FFA, SAE, and Personal Lives 

Ideal program averages fell within the range of the model program; respondents indicated 
that the ideal program would consist of 40.6% classroom and laboratory instruction (SD = 14), 
35.8% FFA (SD = 10), and 23.6% SAE (SD = 13). With regard to total program makeup, a model 
program was desired by the most respondents (n = 16; 50.0%). A program with limited emphasis 
on SAE was desired by 37.5% of respondents (n = 12) (see Table 2). Over half (65.6%, n = 21) of 
respondents indicated a difference between the type of program they currently lead and the type of 
program they perceived as ideal.  

Table 2 

Ideal Program Types Reported by Respondents 

Type of Program f 

Model 16 

SAE Light 8 

Instruction Heavy, SAE Light 3 

Instruction Dominating 1 

FFA Heavy, SAE Light 1 

SAE Heavy 1 

Instruction Heavy, FFA Light 1 

Instruction Light 1 

 

Respondents reported an ideal program would allow for 27.2% of one’s time to be devoted 
to one’s personal life (SD = 23), with the remaining 72.8% of efforts being devoted to the 
agriculture program. Perceived ideal emphasis on one’s personal life ranged from 1.4% to 99.0%.  

Differences in Agricultural Education Programs between Teachers within and outside the 
Millennial Generation 

Teachers outside of the millennial generation, on average, emphasized classroom and 
laboratory instruction the most (52.1%, SD = 24), then FFA (33.4%, SD = 17), and SAE the least 
(14.4%, SD = 10) (see Figure 3). They devoted an average of 21.2% of their time (SD = 20) on 
their personal lives, leaving the remaining 78.8% for program-related efforts. Teachers of the 
millennial generation, like their older peers, emphasized classroom and laboratory instruction the 
most (46.7%, SD = 15), then FFA (38.7%, SD = 16), and SAE least (13.4%, SD = 9) As Figure 3 
displays, they focused more of their time on FFA activities and less of their time on classroom and 
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laboratory instruction than their older peers. Millennial respondents, on average, devoted less time 
than their older peers (17.0%, SD = 18) to personal activities, focusing instead on program-related 
efforts 83% of the time.  

 

Figure 3. Percent of millennials’ and non-millennials’ time devoted to program components and 
personal life.  

With regard to program type, few differences were found between Millennials and Non-
millennials (see Table 3). Teachers in the millennial generation lead programs that were heavy in 
instruction and light in SAE more frequently than their older peers.  

Table 3 

Current Program Types of Millennial and Non-millennial Respondents 

Type of Program 
Millennials 

f 
Non-millennials 

f 

Instruction Heavy, SAE Light 6 2 

SAE Light 4 4 

Model 3 3 

Instruction Dominating 1 3 

FFA Heavy 1 1 

FFA Heavy, SAE Light 1 1 

FFA Light 1 0 

Instruction Heavy 1 0 
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Differences in Ideal Agricultural Education Programs of Teachers within and outside of the 
Millennial Generation 

While teachers outside of the millennial generation indicated a desire for more personal 
time than those within the millennial generation, disaggregating by generation did not divulge any 
differences in emphasis on any program component between the two groups (see Figure 4).  

 

Figure 4. Millennials’ and non-millennials’ ideal percent of time devoted to program components 
and personal life. 

Both groups of teachers held similar interests in leading either model or SAE Light 
programs (see Table 4). Seventy-one percent of non-millennial respondents desired to lead a 
program different in structure to the one they currently lead, while 61.1% of millennial respondents 
had similar desires. 

Table 4 

Millennials’ and Non-millennials Ideal Program Types 

Type of Program Millennials 
f 

Non-millennials 
f 

Model 9 7 

SAE Light 5 3 

Model 3 3 

Instruction Heavy, SAE Light 1 1 

FFA Heavy, SAE Light 0 1 

Instruction Dominating 0 1 

Instruction Heavy, FFA Light 0 1 

Instruction Light 1 0 

SAE Heavy 1 0 
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Conclusions, Implications & Recommendations 

The average program structure reported by respondents, regardless of generation, adhered 
to the SAE Light model, with classroom and laboratory instruction being emphasized to the greatest 
degree and SAE being emphasized least. These findings suggest teachers place high value on their 
roles as educators, as is recommended by Terry & Briers (2010) and Talbert et al. (2007). Lesser 
emphasis on SAE was a characteristic of over half of respondents’ programs. Experts in agricultural 
education have been focusing on improvement of the SAE component for several decades, 
recognizing its ability to be carried out as the model intends as a persisting challenge across the 
nation (Croom, 2008; Dyer & Osborne, 1995; Dyer & Williams, 1997; Rubenstein & Thoron, 
2014).   

Findings indicated a majority of respondents did not lead programs aligning with their ideal 
programs, reducing the likelihood that teachers lead SAE Light programs due to a lack of perceived 
value in SAE. Other studies have reported the value teachers hold in SAE programs (Lewis et al., 
2012), further supporting the notion that teachers want to emphasize SAEs, but have not been 
successful in doing so. This disparity between current and ideal program was found both within 
and outside of the millennial generation. Current program emphasis can be shaped by industry 
practices, educational priorities, student needs, and community interests (Phipps et al., 2008); the 
inability of respondents to emphasize each component according to their ideals may be the result 
of these external factors. Regardless of the reasons for the disparity, research should be conducted 
to determine whether this lack of alignment between current program and ideal program structure 
influences teachers’ levels of job satisfaction, as satisfaction plays a role in teacher retention (Torres 
et al., 2008). As teachers move positions from one school to another, researchers should also 
examine how their ideal program structure aligns with those of their previous and new places of 
employment.  

The majority of respondents identified the standard three-component model, with near 
equal emphasis on each component, as the ideal program type, suggesting their knowledge of the 
three components of school-based agricultural education was acquired via a learning experience 
that espoused this model as the standard. This implication is supported through the prevalence of 
the standard three-component model in introductory agricultural education texts (Phipps et al., 
2008, Talbert et al., 2007) and undergraduate courses. These findings suggest that there may be a 
conflict between the traditional standards displayed in the three-component model and teachers’ 
abilities to implement those standards. Phipps et al. (2008) stated emphasis within each component 
shifts over time; however, the model’s illustration of three circles of equal size may lead instructors 
and students to perceive a program with equal emphasis on all three components as ideal. We 
recommend further research, likely using qualitative methods, be conducted to better understand 
the reasons that cause teachers to lead programs that emphasize the three components of 
agricultural education to different levels than they would find ideal, as well as why they perceive a 
model with equal emphasis on each component as ideal. Additionally, should replication of this 
study find these results to be similar to those of other populations of agriculture teachers, teacher 
educators should reevaluate the utility of the traditional three-component model to discern whether 
the model’s three identical circles accurately portray the profession’s intended program standard. 

Teachers outside of the millennial generation put less emphasis on FFA than those within 
the millennial generation. This finding could imply that more experienced teachers need less 
preparation time for FFA than their less experienced peers; studies have displayed the differences 
in issues faced by new and more experienced teachers (Boone & Boone, 2007). Alternately, they 
could value FFA to a lesser degree and instruction to a greater degree than younger teachers. While 
FFA involvement has been associated with various student benefits (Ahrens et al., 2015; Rose, 
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2014; Wingenbach & Kahler, 1997), the prominence of classroom and laboratory instruction as the 
foundation of the agricultural education program (Talbert et al., 2007) suggests all teachers should 
emphasize classroom and laboratory instruction at least as much as the other two components. We 
recommend future research focus on the value different generations of teachers place on each 
component of the agricultural education model. As the millennial generation begins to hold the 
majority of teaching positions in the upcoming years, an examination of how their values regarding 
instruction, FFA, and SAE compare to that of their predecessors will assist the profession in guiding 
the vision and strategic plan for agricultural education.  

Teachers indicated a desire to spend more time on their personal lives than they do 
currently. We could argue that human nature leads individuals to note a preference for any aspect 
that enhances one’s life; numerous studies have found agriculture teachers to indicate a need for 
more funding, support, and facilities, regardless of their current access to these items (Myers, Dyer, 
& Washburn, 2005). However, these findings could suggest a need for the profession to explore 
avenues to reduce teachers’ work responsibilities, as recruitment of agriculture teachers has been 
an area of focus within the profession (Walker et al., 2004). Identification of the career aspects 
undergraduates find unappealing and working to increase the attractiveness of the career field may 
assist in teacher recruitment, especially among Millennials (Center for Women and Business, 
2013). 

Millennial generation teachers desired to have more personal time than they do currently, 
but to a less degree than their older peers. These findings contradict the notion that employees of 
the millennial generation are less focused on work ethic and more interested in work flexibility than 
employees of the previous generations (Center for Women and Business, 2013). Perhaps beginning 
teachers enter the profession with little personal responsibility compared to their older peers; as 
they age, growing responsibilities such as raising a family and caring for aging parents may increase 
a teacher’s desire for more personal time. Further research could explore the differences between 
teachers’ use of and desire for personal time, as well as how these differences are shaped by the 
combined yet distinct factors of generation and length of teaching experience.  

We recognize these findings and conclusions are subject to the limitations in teachers’ 
different interpretations of each element of the three-component model. As displayed by Croom 
(2008), the model’s three components overlap one another, suggesting many activities within the 
realm of the agriculture teacher’s job description could be considered to be part of more than one 
component. Different interpretations of job responsibilities could have led teachers to consider 
them to be part of different components of the model, impacting their level of emphasis of each 
component. However, because teachers used their own interpretations of the components to 
indicate their current program structure and ideal program structure, the disparity between the two 
cannot be explained by differences in interpretations of components. While this study’s instrument 
did not require teachers to differentiate between each component’s responsibilities, research should 
be conducted to determine how teachers categorize different responsibilities in relation to the three-
component model.  

Finally, teacher educators should consider their framing of the three-component model 
when instructing preservice agriculture teachers, as findings displayed a difference between 
teachers’ current and ideal emphasis on each component within the model. If teachers are striving 
to place equal emphasis on each component, they are both acting against the recommendations of 
Phipps et al. (2008) and may not be able to successful do so, which could lead to job dissatisfaction. 
Guiding teachers in the process of program development based on industry practices, educational 
priorities, and student needs can assist them in developing programs that are cohesive with their 
ideals.  
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This study served as a starting point to describe teachers’ current and ideal programs with 
regard to emphasis on the three components of the standard agricultural education program. The 
instrument developed for this study enabled respondents to fully illustrate the differences in their 
level of emphasis on their program components as constructed in their own mental models without 
requiring mathematical estimations and time allocations, thereby reducing inaccuracies in data due 
to the effort required to respond in an appropriate and complete manner (Dillman, Smyth, & 
Christian, 2009). We recommend the instrument be utilized in the future with different sampling 
frames to further establish and document its utility. However, the current illustrative requirements 
of the survey limit data collection to paper-based administration; we recommend researchers 
attempt mail or face-to-face methods of survey administration. Feasibility tests using electronic 
illustration tools such as Microsoft Word’s shape illustrator are also recommended in an effort to 
expand the survey’s use to online and electronic methods of data collection, which can open access 
to more representative sampling frames. Replication of and expansion upon this study will assist 
the profession in educating preservice teachers in the art of aligning their current programs with 
their profession-supported ideals, thereby increasing job satisfaction and reducing the agriculture 
teacher shortage.  
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Student Teaching Changed Me: A Look at Kolb’s 
Learning Style Inventory Scores Before and After the 
Student Teaching Experience 

Kasee L. Smith1 & John Rayfield2 

Abstract 

 Student teaching as the culminating experience of a teacher preparation program has been shown 
to be of great importance in the preparation of pre-service agricultural educators (Harlin, Roberts, 
Mowen, Edgar, & Briers, 2007; Roberts, Mowen, Edgar, Harlin, & Briers, 2007; Kitchel & Torres, 
2006, 2007; Myers & Dyer, 2004).  Kolb’s Learning Style Inventory (KLSI) is an instrument 
designed to examine individual preference for learning in four learning modes: active 
experimentation (AE), reflective observation (RO), concrete experience (CE), and abstract 
conceptualization (AC).  In addition, the KLSI examines learning preferences in the dimensions of 
grasping and transforming experience.  This descriptive study examined the KLSI scores for two 
semesters of student teachers (N = 37) from Texas A&M University at both the beginning and end 
of their student teaching experience.  Student teachers were observed as falling into all nine 
learning styles as indicated by Kolb and Kolb (2013) at both the beginning and end of the student 
teaching experience. Results indicated that there was wide range of changes in individual student 
teachers.  Active experimentation was the learning mode showing the greatest amount of change 
among the population, and changes in the group were more apparent in the dimension of 
transforming experience than in grasping experience. 

Keywords: experiential learning, student teaching, learning styles, high-impact experience (HIE), 
KLSI 

Introduction 

Student teaching as a capstone experience is the most intensive preparation which 
prospective teachers can receive (Darling-Hammond & Bransford, 2007).  This professional 
internship meets the requirements of a high-impact experience (HIE) as set forth by Kuh (2008).  
According to Kuh (2008), high-impact experiences are purposefully designed components within 
an education program that promote active learning in contextual settings.  HIEs have been shown 
to influence the way individuals take in and process new information (McKim, Latham, Treptow, 
& Rayfield, 2013).  Understanding the changes that occur during a HIE can provide insight into the 
quality of the preparation participants received in order to fully embrace the experience (Kuh, 
2008).  Because of the nature of student teaching as a HIE, it is important to look at the ways in 
which the student teacher is affected by the experience.   

Examinations of the importance of the student teaching semester have shown that, for many 
student teachers, changes occur in thoughts regarding pedagogical delivery, content knowledge, 
and teaching intent during this experience (Harlin, Roberts, Briers, Mowen, & Edgar, 2007; Myers 
& Dyer, 2004; Stripling, Ricketts, Roberts, & Harlin, 2008).  Understanding change during student 
teaching, and which groups are most influenced by the experience may be an important factor in 
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teacher educators decisions with placement decisions and preparing pre-service teachers for the 
experience (Darling-Hammond & Bransford, 2007). 

Kolb’s Learning Style Inventory (KLSI) has been found to be an accurate measure of an 
individual’s preference for grasping and transforming information during learning (Kolb & Kolb, 
2013).   Researchers have found that using the KLSI as an indicator of the learning preferences for 
a particular group can help explain their preferred learning method (Kolb & Kolb, 2005a), which 
can help guide decisions regarding curriculum development and delivery.  The KLSI instrument 
has been noted as a relatively stable measure of learning style preference (Kolb & Kolb, 2005a).  
Alice Kolb (2005a) stated, “experiential learning theory hypothesizes that learning style is 
situational, varying in response to environmental demands” (p. 15).  

 One method for examining change during the student teaching experience would be to 
explore the change in KLSI score for student teachers from the beginning of their student teaching 
experience to the end.  This study examined changes in student teachers KLSI scores from the 
beginning to the end of a 12 week student teaching experience.  To determine what changes 
occurred in student teacher learning style over the course of a student teaching semester, we 
administered the KLSI version 3.2 to two consecutive semesters of agricultural education student 
teachers at both the beginning and the end of their student teaching experience.  

 Theoretical Framework 

We developed this study to examine student teacher change through the frame of 
experiential learning theory (Kolb, 1984).  To accomplish the purposes of this study, we explored 
changes in student teachers based on the theoretical underpinnings of Bandura’s (1986) social 
cognitive theory, and the nature of the personal determinants through experiential learning theory 
(Kolb, 1984).   

Social cognitive theory (Bandura, 1986) was used as the basis for examining changes in 
student teachers.  The changes occurring within student teachers during their preservice teaching 
experience can be explained as the dynamic interaction between their personal, behavioral, and 
environmental determinants.  Personal determinants, like student teacher background, beliefs, and 
personal learning preferences are influenced by both environmental and behavioral determinants.  
Student teachers are in completely new environments once they enter their experience, and are 
required to behaviorally shift into the role as a full time teacher (Darling-Hammond & Bransford, 
2007).  When one of the components of social cognitive theory is changed, Bandura (1986) posits 
the other determinants will adjust in response, resulting in change for an individual. 

In this study, we examined change in learning preference, which served as a personal 
determinant within the scope of social cognitive theory. Individual learning preference was 
determined using an instrument based on Kolb’s (1984) experiential learning theory (ELT).  Kolb 
proposed that learning is a cyclical process, which may be entered at any point, and posited that 
individuals differ in the ways they prefer to grasp and transform new information (Kolb, 1984, 
2015; Kolb & Kolb, 2009).  This model is based on the premise that learning is an interaction 
between the learner, the methods through which information is gathered, and the methods by which 
information is processed in the mind (Kolb, 1984, 2015).   

Kolb (1984) defines four learning modes through the experiential learning cycle: active 
experimentation (AE), reflective observation (RO), concrete experience (CE), and abstract 
conceptualization (AC).  The continuums are shown between preferences for AE or RO in relation 
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to the dimension for grasping experience, and as a continuum between CE and AC in relation to 
transforming information, as shown in Figure 1. 

. Kolb (1984) described each of the anchor points on the continuums as the extent to which 
individuals had preferences for each of the characteristics, saying that learning is the “generalized 
differences in learning orientation based on the degree to which people emphasize the four modes 
of the learning process” (p. 26).  As the KLSI instrument was developed to align with this Kolb’s 
(1984) model, our study operated based on and within the parameters of the theory. 

 
Figure 1. Kolb & Kolb’s (2009) Experiential Learning Cycle.  Reprinted with permission. 

Review of Literature 

To accurately examine the change in student teacher learning preferences during the 
student teaching experience, we determined that an examination of the relevant literature related to 
student teaching experiences in agricultural education, influence of learning styles, and high impact 
experiences was crucial to understanding the objectives of this study. 

Student teaching in agricultural education has been studied from numerous perspectives. 
The experience has been approached by researchers to gather information about the student view 
of the experience (Fritz & Miller, 2003; Harlin, Edwards, & Briers, 2002; Knobloch, 2006; Roberts, 
et. al., 2007; Whittington, McConnell, & Knobloch, 2006), cooperating teacher expectations and 
perceptions (Deeds, Flowers & Arrington, 1991; Thobega & Miller, 2007; Young & Edwards, 
2005), the importance of the relationship between student teacher and cooperating teacher 
(Edwards & Briers, 2001; Kitchel, 2006; Kitchel & Torres, 2006, 2007) and the broader impact of 
student teaching experiences in agricultural education (Stripling, et. al., 2008). 

Overall, researchers have concluded that the outlook of student teachers on their experience 
has been positive.  The findings of Harlin, et. al. (2007) and Whittington, et. al. (2006) echo the 
earlier conclusions of McGhee and Cheek (1990) who noted that agricultural education graduates 
believed their formal preparation for teaching to be above average.  With regard to cooperating 
teachers, Myers and Dyer (2004) cited a need for research related to cooperating teacher 
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requirements and expectations.  Since that time, this topic has been examined in order to develop a 
list of appropriate factors that would lead to better equipped cooperating teachers (Roberts, 2006).  

Relationships between cooperating teachers and student teachers have been found to be 
important to the overall success of the student teaching experience.  Kitchel and Torres (2006, 
2007) noted that the cooperating teacher is the most important factor contributing to a favorable 
student teaching experience.  In addition, they examined the importance of personality as a factor 
in student teacher relationships, finding it to be a crucial factor driving the success of a student 
teacher placement (Kitchel, 2006).   A qualitative examination of student teacher/cooperating 
teacher perspectives revealed that both groups felt the relationship between a student teacher and 
their cooperating teacher was the factor most likely to influence change, positive or negative, in a 
student teacher during their experience (Smith, McKibben, & Rayfield, 2015). 

In addition to gathering perceptions of the student teaching experience and relationships 
between student teachers and cooperating teachers, the impacts of student teaching experiences 
have also been examined.  Stripling et. al. (2008) compared the efficacy scores of student teachers 
before and after the student teaching experience, and noted increases in efficacy for student 
engagement, instructional strategies, and classroom management.  Although the importance of 
student teaching has been cited, not all evidence suggests that it is paramount to novice teacher 
success.  In an examination of factors important to novice teacher efficacy, Knobloch and 
Whittington (2002) found that student teaching experience was not the factor contributing the most 
to increased efficacy. 

Research into experiential learning in agricultural education has often related to the work 
of theorists like Dewey (1910), Joplin (1981), and Kolb (1984).  Kolb’s (1984) experiential learning 
model was tied to his belief that people have predisposed preferences for how they grasp new 
information and how they process that information into acquired knowledge.  To further examine 
the topic, Kolb developed the Learning Style Inventory (KLSI) as an assessment of individual 
preferences. 

Some researchers have concluded that learning style cannot be conclusively used as an 
assessment of overall learning capabilities of an individual (Pashler, McDaniel, Rohrer, & Bjork, 
2008).   However, Kolb & Kolb (2005b, 2009) posit that learning style is an important indicator of 
preference for learning, and subsequent engagement in the learning process.  Many learning style 
assessments are currently used, including the Gregorc (1979) Learning Style Delineator, VARK 
Assessment (Fleming, 2001), Dunn & Dunn (1989) Learning Styles Inventory, and the KLSI (Kolb, 
2013).  Of the learning style inventories that exist, only the KLSI has capacity for measuring both 
the grasping and transforming dimensions of learning preference as aligned with Kolb’s (1984) 
Experiential Learning Theory (Kolb & Kolb, 2013).  Sousa (2011) discussed the varying 
acceptance of learning styles within academia and said that despite the argument on how to use 
learning styles “there is little argument that people have various internal and external preferences 
when they are learning” (p. 59). 

Examining personal student teacher characteristics as a factor in the student teaching 
experiences is not a new concept.  Kitchel and Torres (2006, 2007) examined the pairing of student 
teacher and cooperating teachers based on the Myers-Briggs Type Indicator (MBTI). Learning 
styles for pre-service teachers as a factor in determining critical thinking abilities has also been 
examined (Myers & Dyer, 2004; Rudd, Baker, & Hoover, 2000).  Whittington and Raven (1995) 
considered the importance of learning and teaching style in a study of pre-service teachers in the 
Northwest, concluding “there is a need for teacher educators to explore the different types of 
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students and to discover the learning styles and thus teaching styles associated with those students” 
(p. 16).   

The nature of student teaching as a high-impact experience can help in the understanding 
of changes that may occur for student teachers.  Kuh outlined high-impact experiences (HIE) as a 
form of experiential learning designed to “challenge student to develop new ways of thinking about 
and responding immediately to novel circumstances as they work side by side with peers on 
intellectual and practical tasks, inside and outside the classroom, on and off campus” (p.15).  In his 
description of the importance of HIEs, Kuh (2008) outlines that HIEs can alter the way in which 
student interact with each other, the content, and can impact the way they gather and process 
information.  This finding highlights the importance of examining potential change in students as 
a result of high-impact experiences. 

To summarize the relevant literature, student teaching is an important event in the 
development of a pre-service agricultural educator, understanding the importance of learning style 
could be helpful in examining factors related to student teaching, and the nature of student teaching 
leads us to believe that there is the potential for student teaching, as a high-impact experience, to 
be a factor in potential change in KLSI score among student teachers. 

Purpose and Objectives 

The intent of this study was to describe changes in the KLSI score for student teachers from 
the beginning to the end of their student teaching experience.  To meet this purpose, the study was 
guided by the following objectives; 

1. Identify KLSI scores and learning styles for agricultural education student teachers at the 
beginning of their student teaching experience 

2. Identify KLSI scores and learning styles for agricultural education student teachers at the 
end of their student teaching experience 

3. Describe changes in KLSI scores for agricultural education student teachers from the 
beginning to the end of their student teaching experience 

Methods 

This study employed the use of descriptive survey methods.  According to Fraenkel, 
Wallen, and Hyun (2012), the purpose of a descriptive study is to “describe a given state of affairs 
as fully and carefully as possible” (p. 15).  To fulfill the purpose and meet the objectives of this 
study, we carefully outlined the procedures for data collection and analysis. 

The population of this study were the Texas A&M University agricultural education 
student teachers for both the fall 2014 and spring 2015 semesters (N = 37).  In their respective 
semesters, participants completed the KLSI on the final day of pre-student teaching instruction, 
three days before their student teaching experience began, and again at the end of semester 
conference, three days after the end of their student teaching experience.  At the end of data 
collection, n = 3 of the instruments were completed incorrectly, and both pre and post student 
teaching scores for those participants were excluded from the analysis, yielding a 91.9% useable 
response rate.  The complete pre and post assessments from the remaining participants (n = 34) 
were included in the analysis. 

The instrument we used for this study was the paper version of Kolb’s Learning Style 
Inventory, version 3.2 (Kolb & Kolb, 2013), which is commercially available from Haygroup.  The 
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format of KLSI v. 3.2 is a forced-choice response to 12 instrument items.  Each item contains a 
sentence prompt and asks respondents to rank their preferences for four answer choices, 
corresponding to the four learning modes of Kolb’s (1984) Experiential Learning Theory (ELT).  
Respondent rankings are ordinal from 4 “most like me” to 1 “least like me” (Kolb & Kolb, 2013).   

The descriptions for each of the modes of learning are outlined in the KLSI version 3.2 
workbook (Kolb & Kolb, 2013), as shown in Table 1. 

Table 1 

KSLI v. 3.2 description of modes of learning (Kolb & Kolb, 2013) 

Learning Mode Description Characterized by 

Active 
Experimentation 

Learning by doing Ability to get things done, take risks, and 
influence people and events through action 

Concrete Experience Learning by 
experiencing 

Learning from specific experiences, relating to 
people, being sensitive to feelings and people 

Reflective 
Observation  

Learning by 
reflecting 

Observing carefully before making judgments, 
viewing issues from other perspectives, looking 
for the meaning of things 

Abstract 
Conceptualization 

Learning by 
thinking 

Analyzing ideas logically, planning 
systematically, acting on an intellectual 
understanding of a situation 

 

Validity of the KLSI v. 3.2 has been widely established for use in the field of education 
(Kolb & Kolb, 2005a).  Validity was determined to be acceptable for the purposes of this study. 
Previous measures of internal reliability for the four learning modes included in the KLSI range 
from α = 0.77 to α = 0.84 (Kolb & Kolb, 2005a).  As such, we determined the internal reliability to 
be suitable for use in this study.  Of specific interest to this study, which employed the use of the 
KLSI as a pre and post measure, was the test-retest reliability of the instrument.   

Test-retest reliability for the instrument was calculated using Cohen’s kappa coefficient, 
and is reported in instrument documentation to be above  = 0.90 for multiple research studies 
(Kolb & Kolb, 2005a).  Although test-retest reliability is sufficient for the purposes of this study, 
several studies reported lower test-retest reliability estimates (Kolb & Kolb, 2005a).  In these cases, 
Kolb states “learning style is situational, varying in response to environmental demands; changes 
in style may be the result of discontinuous intervening experiences between test and retest” (Kolb 
& Kolb, 2005a, p. 16).  As the purpose of this study was to determine if changes occur in KLSI 
score with the intervening variable of a student teaching experience, the test-retest reliability was 
deemed to lend to the strength of analysis. 

Upon the completion of the KLSI, respondents yield calculated scores highlighting their 
preference for each of the four learning modes (AE, RO, AC, CE), along with a score for 
preferences in grasping (AC - CE) and transforming (AE - RO) experience.  In addition to the raw 
scores of the KLSI, Kolb and Kolb (2013) identify nine categorized learning styles which are based 
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on an individual’s scores for grasping and transforming experience.  The nine learning styles of 
KLSI v. 3.2 replace the four learning styles of the KLSI v. 3.1 (Kolb, 2015), and are based on 
preferences on both the grasping and transforming continuums.  Scores for learning style are scaled 
to reflect normative groups, with a score of +7 as an equal preference between the dimensions for 
grasping experiences (AC-CE) or transforming experiences (AE-RO). The nine learning styles in 
relation to KLSI scores are shown in Figure 2.  

 

 
Figure 2. Kolb’s nine learning styles as related to KLSI scores on grasping and transforming dimensions. 
Copyright Haygroup, 2013.  Reprinted with permission. 

 

Scoring the KLSI was completed by hand, with the assistance of an Excel spreadsheet, 
using the guidelines set by Kolb and Kolb (2013).  Scores were calculated for each of the four 
learning modes.  Potential scores for each of the learning modes range from 12 (lowest rank given 
on all instrument items) to 48 (highest rank given on all instrument items).  In addition, scores for 
grasping knowledge (AC-CE) and transforming knowledge (AE-RO) were calculated per the 
guidelines of Kolb and Kolb (2005a).  Scores for grasping and transforming data range from -36 to 
+36.  To determine change, the difference between data points were calculated, and the absolute 
value of the changes were used in analysis.   Resulting data were analyzed using IBM ® SPSS 
version 22. 

Findings 

On the KLSI assessment taken prior to student teaching, we found that more student 
teachers were most commonly classified in the initiating (n = 8) and analyzing (n = 6) learning 
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styles, with acting and balancing (n = 5) closely following in number of students.  It is worth noting 
that all nine of Kolb and Kolb’s (2013) learning styles were represented in the population.  
Frequencies and percentages of student teacher learning styles before the student teaching 
experience are shown in Table 2. 

Table 2.   

Learning Styles of Pre-service Agricultural Educators Before Student Teaching (N = 34) 

Learning Style f % 

Initiating 8 23.5 

Thinking 6 17.6 

Acting 5 14.7 

Balancing 5 14.7 

Analyzing 3 8.8 

Reflecting 3 8.8 

Experiencing 2 5.9 

Deciding 1 2.9 

Imagining 1 2.9 

Note. Learning styles were calculated using the guidelines of Kolb and Kolb (2013) 

 

The highest mean by learning mode was active experimentation (M = 39.26, SD = 5.41) 
while the lowest mean for the pre-student teaching instrument was in concrete experience (M = 
24.06, SD = 5.24).  The overall mean for the preferences for grasping information was M = 4.44 
(SD = 10.79) on a scale from -36 to 36.  Kolb and Kolb (2013) set the balance point for equal 
preferences between ends of the dimensions for grasping and transforming experiences at +7.  
Although answers varied greatly among individual participants, as a group there was a slight 
preference for grasping experience through concrete experience over abstract conceptualization.  
The mean of the scale for transforming information was M = 11.15 (SD = 9.88), indicating a slight 
preference in the group for transforming information through active experimentation rather than 
reflective observation.  Scores for each learning mode along with scores on the grasping and 
transforming continuums are shown in Table 3. 
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Table 3   

KLSI Scores for Pre-service Agricultural Educators Before Student Teaching (N = 34) 

Construct Min Max M SD 

Abstract Conceptualization 16 47 28.53 6.74 

Concrete Experience 18 36 24.06 5.24 

Active Experimentation 25 47 39.26 5.41 

Reflective Observation 17 42 28.47 6.06 

Grasping Experience (AC-CE) -20 29 4.44 10.79 

Transforming Experience (AE-
RO) -11 26 11.15 9.89 

Note. Calculated scores can range from 12 – 48 on learning modes and -36 to +36 on 
experience dimensions.  Equal balance between ends of the continuums for transforming and 
grasping experience dimensions is set at +7 (Kolb & Kolb, 2013). 

At the end of the student teaching experience, there were proportionately more student 
teachers whose KLSI learning style was categorized as initiating (n = 12) than the other eight 
learning styles, although all nine learning styles were again represented in the population.  The 
breakdown of learning styles for student teachers at the end of the student teaching experience is 
shown in Table 4.  

Table 4.   

Learning Styles of Pre-service Agricultural Educators After Student Teaching (N = 34) 

Learning Style f % 

Initiating 12 35.3 

Deciding 6 14.7 

Imagining 4 11.8 

Experiencing 4 11.8 

Acting 3 8.8 

Analyzing 2 5.9 

Reflecting 2 5.9 

Thinking 1 2.9 

Balancing 1 2.9 

Note. Learning styles were calculated using the guidelines of Kolb and Kolb (2013) 
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Analysis of KLSI scores for learning modes and the dimensions of grasping and 
transforming experiences revealed high means for both active experimentation (M = 32.38, SD = 
10.24) and abstract conceptualization (M = 32.29, SD = 10.42).   With regard to the dimensions of 
grasping and transforming experiences, there was a slight preference toward abstract 
conceptualization in the grasping domain (M = 0.24, SD = 13.03) and a continuing slight preference 
toward active experimentation (M = 9.15, SD = 12.60) in the dimension related to transforming 
experiences.  It is important to note the relatively high standard deviations for the observed KLSI 
scores after student teaching.  The KLSI scores for all constructs is shown in Table 5.  

Table 5.   

KLSI Scores for Pre-service Agricultural Educators After Student Teaching (N = 34) 

Construct Min Max M SD 

Abstract Conceptualization 13 47 32.29 10.42 

Concrete Experience 16 41 26.79 6.53 

Active Experimentation 14 47 32.38 10.24 

Reflective Observation 17 47 28.53 7.57 

Grasping Experience (AC-CE) -21 26 0.24 13.03 

Transforming Experience (AE-
RO) -20 27 9.15 12.60 

Note. Calculated scores can range from 12 – 48 on learning modes and -36 to +36 on experience 
dimensions.  Equal balance between ends of the continuums for the transforming and grasping 
experience dimensions are set at +7 (Kolb & Kolb, 2013). 

 

Analyzing the absolute value of the change in KLSI scores for each of the learning modes 
revealed the average change in score from the pre student teaching assessment to the post student 
teaching assessment.  The learning mode showing the greatest overall mean change was active 
experimentation (M = 10.29, SD = 8.47).  The learning mode showing the smallest overall mean 
change was concrete experimentation (M = 6.03, SD = 5.31).  Complete change in KLSI scores are 
shown in Table 6.      
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Table 6.   

Change in KLSI Scores from Beginning to End of Student Teaching Experience (N =34) 

Construct Min Max M SD 

Change in Abstract Conceptualization 0 25 8.24 7.25 

Change in Concrete Experience 0 20 6.03 5.31 

Change in Active Experimentation 0 26 10.29 8.47 

Change in Reflective Observation 0 25 7.24 5.84 

Change in Grasping Experience (AC-CE) 0 28 6.68 5.72 

Change in Transforming Experience (AE-RO) 0 32 8.00 7.15 

Note. Change was calculated as the absolute difference between scores from pretest to posttest.  
Equal balance between constructs on dimensions is set at +7 (Kolb & Kolb, 2013). 

A broad range of changes was experienced among individual respondents.  For every 
learning mode, there was at least one student teacher who had no change in score from pre student 
teaching to post student teaching assessment.  A careful analysis of the entire data set revealed that 
there were no student teachers who had identical scores in all dimensions from their pre student 
teaching assessment to their end of student teaching assessment.  The graphic learning styles from 
beginning of student teaching to end of student teaching is shown in Figure 3. 

  

Figure 3. Complete KLSI learning style scores before (left) and after (right) student teaching. 

Data points in this figure are not scaled to the normative scale of KLSI style grid 
Conclusions/Implications 

The findings of this study lead to the conclusion that, at least for some student teachers in 
this group, KLSI learning style, preferences for learning mode, and preferences for grasping and 
transforming experiences changed from the beginning to the end of the student teaching experience.  
Kolb and Kolb (2005a) stated the importance of examining intervening variables when changes in 
KLSI scores were observed with repeated tests, stating that these experiences could be factors 
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contributing to the change.  For many of the student teachers in this population, change was evident.  
Although in many cases change occurred, it is important to note that examining the nature of 
change, or if change in learning style is beneficial or desirable, was not the intent of this study.  
There is no evidence linking change in KLSI score to growth as an individual.  Our intent was 
simply to determine if the intervening activity of student teaching led to change in these cohorts of 
student teachers. 

The wide range of change scores leads us to conclude that the amount of change occurring 
for individual student teachers varies.  Bandura (1986) outlined the potential for changes in 
personal, behavioral, or environmental determinants to impact the other determinants.  The student 
teaching experience forces a change in determinants, and it is therefore not surprising to find change 
in this group.  Kuh  (2008) suggested that high-impact experiences are most effective and lead to 
the most change in students when they are prepared for the potential impacts of those experiences.  
This finding leads us to wonder what the factors are that drive change in student teachers during 
the course of the student teaching experience, and if in fact change in a specific direction indicates 
growth or regression.  This concept has potential implications for both pre-service teachers and 
teacher educators.  Student teachers may be able to gain more from their student teaching 
experience if they are prepared for the potential impacts of the experience on their learning 
preferences.  In addition, teacher educators may be able to better capitalize on the strengths of 
student teaching as a HIE,  providing a framework for developing student teaching assignments 
and reflection activities geared toward development in Kolb’s (2013) learning modes. 

Another potential explanation for the broad range of change scores from beginning to end 
of the student teaching experience in this population could be the overall quality of the student 
teaching experience.  We suggest using the change in KLSI to further examine the factors of a 
student teaching experience which contribute to change in KLSI score.  In addition, these results 
could lend to the need for placing student teachers in cooperating centers that are designed to stretch 
their thinking and insight change in their learning style.   

There is no “ideal” learning style related to automatic success in education, or any 
particular occupation (Kolb & Kolb, 2013), but understanding which learning modes are most 
important to foster in pre-service teachers could be a starting point for making placement and 
assignment decisions during student teaching that could stimulate change in those areas as part of 
a larger conversation about learning styles related to effective teaching.  We suggest continued 
examination of the impacts of KLSI score as a factor contributing to teaching preferences, and the 
employment of the recently released Educator Role Profile (ERP) which is geared toward an 
examination of educator preferences within ELT. 

As a collective group, the student teachers in this population showed the most change in 
the active experimentation learning mode. This leads to the question: is there something about the 
student teaching experience that would translate to a change in preference for transforming 
information through active experimentation?  It is important to note that while this area indicated 
the highest amount of change, we did not examine directional changes in learning modes, only that 
change occurred. The overall mean for active experimentation did experience a decrease from the 
pre student teaching assessment to the post student teaching assessment, indicating that there may 
be something in the student teaching process that could lead to decreases in active experimentation 
and a shift toward reflective observation.  This finding warrants additional examination. 

Concrete experience was not only the learning mode exhibiting the smallest amount of 
change (M = 6.03), but also had the smallest standard deviation (SD = 5.31).  This finding leads us 
to suggest that for this population, preference for concrete experience was more stable than the 
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other three learning modes.  Further research should be conducted to explore this learning mode 
and the likelihood of flexibility in this area. 

The greatest range related to change in KLSI scores was observed in the dimension of 
transforming experiences, with students exhibiting up to a 32 point shift in learning preference 
between active experimentation and reflective observation.  Less overall change and smaller range 
of change was found on the grasping experience dimension than the transforming experience 
dimension.  This could be indicative of something during the student teaching experience which 
facilitates a need for student teachers to adapt the way in which they transform experiences. 

Based on the findings of this study, we suggest that the KLSI continue to be used as an 
indicator of student teaching learning preferences, and that more data related to the changes in KLSI 
score during the student teaching experience be examined. Using the KLSI as a tool for preparing 
student teachers could allow teacher educators to better evaluate the changes occurring during the 
experience.  As student teachers become aware of their own learning preferences, they could 
increase their awareness of the personal changes which occur during their student teaching 
experience.  In addition, understanding the changes occurring in student teaching could prove 
useful in examining programmatic effectiveness in areas which allow student teachers to develop 
in the four learning modes of the KLSI. 

Recommendations 

We realize that we have placed much of the credit for this study on the shoulders of the 
KLSI. We also realize that this a limitation to the study which can serve as a call for future research. 
We recommend further research be conducted using other learning style assessments during the 
student teaching experience to broaden the literature base in this area. Further, we recommend this 
study be replicated in different settings. Perhaps there are differences in student teaching 
experiences based on length of time, time of year (spring or fall), or structure of the student teaching 
experience (on-campus student teaching block or beginning the semester in the field) that may not 
be accounted for by using the KLSI.  

We recommend testing the KLSI as a means to more effectively place student teachers with 
cooperating teachers during the student teaching experience. Further research should focus on using 
this tool to improve the student teaching experience for student teachers as well as cooperating 
teachers. This may include further quantitative analyses, longitudinal studies, or even a mixed 
methods approach to capture qualitative data.   

Student teaching has been the capstone experience for teacher education programs since 
their inception. Documenting high-impact experiences can be difficult. We recommend further 
study and linkage to HIE practices in higher education to better capture the “high impact” nature 
of the student teaching experience. This has the potential to strengthen our relationships with 
stakeholders in agricultural education and generate additional funding for innovative programs that 
could incentivize student teaching and transform our current student teaching model for future 
generations. 

In practice, this study allows for a glimpse into the multi-faceted changes that may be 
occurring in preservice agricultural educators.  Teacher educators should be mindful of these 
changes and how change in individual student teachers can be capitalized on for growth in the 
program and individual student mentorship.  Understanding that change for each student teacher 
may vary lends to the importance of providing an individualized approach to supervising student 
teachers.  By assessing student teachers at the beginning of the semester, university supervisors 



Smith & Rayfield Student Teaching Changed Me:… 
 

Journal of Agricultural Education 115  Volume 58, Issue 1, 2017 

could become more aware of the starting point for learning preferences in those they are 
supervising, praise areas of strength, and monitor areas of weakness.  Helping student teachers 
develop requires an acknowledgement of change during the student teaching semester.  The 
direction, desirability, and factors involved in that change remain unknown.  However, 
understanding that change does occur for many student teachers is a step toward providing guided 
support to help each student become the best teacher they can be. 
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Identifying International Agricultural Concepts for 
Secondary Agricultural Education Curriculum 

Nathan W.  Conner,1 Hailey Gates,2 & Christopher T.  Stripling3 

Abstract 

The globalization of the agriculture industry has created an emerging need for agricultural 
education in the United States to take a more globalized approach to prepare students for future 
careers in agriculture.  The purpose of this study was to identify international agricultural concepts 
for secondary agricultural education curriculum.  A Delphi study was used to obtain a general 
consensus by a panel of experts, and 24 overarching concepts were identified to incorporate into 
an internationalized secondary agricultural curriculum within the Agriculture, Food, and Natural 
Resources Career Cluster.  The overarching concepts were placed into five categories including: 
(a) production, (b) business, (c) culture, (d) environment, and (e) global awareness.  We 
recommend the 24 concepts be used by curriculum specialists to internationalize secondary 
curriculum for school based agricultural education (SBAE). Future research should investigate the 
utility of the concepts and best practices for teaching international content in SBAE.   

Keywords: agricultural education; international; curriculum, secondary education 

Introduction 

According to the American Farm Bureau Federation (2015), more than 21 million 
Americans are involved in the food and fiber industry, making agriculture a critical industry in the 
United States and an important aspect of our nation’s profile.  However, agricultural production is 
not limited to the United States.  International food products that fill the grocery store shelves serve 
as evidence of a more globalized society (Boyd, Felton, & Dooley, 2004).  According to Clark, 
Flaherty, Wright, and McMillen (2009), “globalization of markets has led to more multinational 
enterprises, exponential growth in foreign trade, the creation of an increasingly diverse consumer 
base, and extended efforts at international marketing” (p. 173).  For example, in 2010, the United 
States exported $115 billion of agricultural products, which was more than was imported into the 
United States (American Farm Bureau Federation, 2015).  The globalization of our economy has 
resulted in one in six American jobs being directly tied to international trade, making global skills 
a top priority among employers and business professionals (Bruening & Shao, 2005). 

The globalization of the agriculture industry has created an emerging need for agricultural 
education in the United States to take a more globalized approach to prepare students for future 
careers in agriculture (National Research Council, 2009).  Agricultural professionals are 
continually competing in a global marketplace affected by public policy decisions worldwide 
(National Research Council, 2009).  Furthermore, according to the National Research Council 

                                                      
1 Nathan W. Conner is an Assistant Professor of Agricultural Education in the Department of Agricultural 

Leadership, Education and Communication at the University of Nebraska-Lincoln, 236 Filley Hall, 
Lincoln, NE, 68583-0947, nconner2@unl.edu 

2 Hailey Gates, was an undergraduate Agricultural Education students in the School of Agriculture at 
Tennessee Tech University, Oakley Hall, 715 Quadrangle, Cookeville, TN 38505, 
hrgates42@students.tntech.edu 

3 Christopher T. Stripling is an Assistant Professor in the Department of Agricultural Leadership, Education 
and Communications at the University of Tennessee, 320B Morgan Hall, 2621 Morgan Circle, Knoxville, 
TN 37996-4511, cstripling@utk.edu  



Conner, Gates & Stripling Identifying International Agricultural Concepts … 
 

Journal of Agricultural Education 119  Volume 58, Issue 1, 2017 

(2009), the global agriculture industry of today is connected socially, culturally, politically, and 
economically in both simple and complex ways. Maidstone (1995) suggested globalization of 
curriculum needs to take place because of the emergence of a worldwide political economy, greater 
interdependency among nations, changes in international security, and demographic changes in 
society.  Bruening and Shao (2005) described an internationalized curriculum as part of a process 
to prepare students to work in an increasingly interdependent world.  The concept of a globalized 
agricultural curriculum for secondary agricultural education students would impact more than 
800,000 students enrolled in agricultural education in the United States (National FFA 
Organization, 2016) and help prepare students for careers in agriculture.   

To make this concept a reality, determination of what an international agricultural 
curriculum should encompass was needed.  With most research on international agriculture 
curriculum pertaining to postsecondary education, this study would extend understanding as to 
what needs to be done to facilitate secondary students learning about agriculture on a global scale.  
The impact of this exposure would not only benefit the students who will one day be at the forefront 
of our country’s internationalized community, but also the future of a globalized agricultural 
industry. 

Conceptual Framework 

A continuous struggle exists to determine the specific content that should be taught in 
schools in the United States (Grier, 2005; Kliebard, 1995).  This may be due to the numerous 
decisions made when designing curriculum. Taba (1962) suggested an ordered approach to 
curriculum development should result in thoughtful and dynamic curriculum.  With that in mind, 
Taba’s seven steps of  curriculum development were used as a framework to guide the selection 
and organization of content for the development of an internationalized secondary agricultural 
education curriculum. This study therefore sought to accomplish steps three and four of Taba’s 
(1962) seven steps for curriculum development:  

Step 1: Diagnosis of needs 

Step 2: Formulation of objectives 

Step 3: Selection of content 

Step 4: Organization of content 

Step 5: Selection of learning experiences 

Step 6: Organization of learning experiences 

Step 7: Determination of what to evaluate and of the ways and means of doing it.  (p. 12) 

According to Taba (1962), students have varying backgrounds and because the main 
objective of curriculum is learning, steps must be taken to “diagnose the gaps, deficiencies, and 
variations in these backgrounds” (p. 12) to achieve the highest level of knowledge attainment.  The 
background of a demographic group may affect the level of achievement they obtain, and the 
diagnosis of the learners’ needs assures  curriculum is relevant to them (Taba, 1962).  In addition, 
the formulation of objectives creates guidelines to keep curriculum on target by focusing on the 
most important information (Taba, 1962).  This provides a platform for more efficient organization 
and allows information to be appropriately built on the learning objectives (Taba, 1962). 
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Selecting content is central in curriculum development and, therefore, “a rational method 
of going about it is a matter of great concern.” (Taba, 1962, p. 263).  Due to the vast amount of 
information that could be learned, the selection of content is a struggle because of the constraints 
on time and student ability (Taba, 1962); Moreover, the explosion of new knowledge makes content 
selection increasingly more difficult (Taba, 1962).  Also, new technological advances, the pressure 
to build efficiency, and the extension of objectives in educational systems are large anxieties 
affecting the selection of content (Taba, 1962).  To meet the demands placed on development, 
curriculum must stay up to date and “reflect the contemporary scientific knowledge” (Taba, 1962, 
p. 267).  The content selected must be relevant to the world in which students live, while balancing 
“responsiveness to the demands of the immediate situation and achieving a thoughtful reality 
orientation to the basic needs of the culture” (Taba, 1962, p. 272). Content must be explained deeply 
enough to equate a usable knowledge level, yet shallow enough to not require too much time on 
one idea (Taba, 1962).  Taba (1962) suggested balance can be achieved by carefully selecting 
content that has “the greatest applicability and the greatest power to transfer” (p. 276).   

In line with the selection of content, the organization of content must be revered as a vital 
step in overall curriculum development (Taba, 1962).  To make curriculum efficient, one must 
consider continuity, sequences in learning, learners’ ability levels, and current knowledge of growth 
and development and learning (Taba, 1962).  When a curriculum is seen as a process of learning as 
opposed to an exposition of content, different considerations must be uncovered (Taba, 1962).  
Leonard (as cited in Taba, 1962) described the process of organization as needing to answer the 
following: “What should determine the order of succession of materials of instruction, what follows 
what and why, and what is the most propitious time to acquire certain learning?” (p. 292).  In 
addition to the aforementioned questions, Taba (1962) suggested one must consider how to 
translate the social heritage into experiences that are relevant to the learner.  The organization of 
actual learning experiences should be granted the same level of importance as the organization of 
content and deserves “careful theoretical thought” (p. 292).  Moreover, when the curriculum is 
thought of as a hypothesis to student learning, evaluating learning can be thought of as testing that 
hypothesis (Taba, 1962).  Therefore, curriculum must be evaluated to ensure prior objectives are 
being met in the most efficient way (Taba, 1962).   

Purpose 

The purpose of this study was to identify international agriculture concepts for inclusion in 
secondary agricultural education curriculum.  The objective of this study was to identify what 
overarching concepts should be included in the Agriculture, Food, and Natural Resources (AFNR) 
Career Cluster to internationalize the secondary agricultural education curriculum.   

Methods and Procedure 

A modified Delphi study was used to obtain a general consensus from a panel of experts.  
The methodology behind the Delphi method is based on the old adage that two heads are better 
than one (Dalkey 1969). The Delphi method has been frequently used in agricultural education 
research (Conner & Roberts, 2013; Lundry, Ramsey, Edwards, & Robinson, 2015; Meals & 
Washburn, 2015; Terry & Osborne, 2015).  By surveying experts in the field, we were able to gain 
a better understanding of how international agriculture content should be presented within the 
AFNR career cluster.   

To ensure qualified participants, the following criteria were used: (1) have at least three 
years of classroom experience as an agriculture teacher or extension agent; (2) be currently 
employed in agricultural education; and (3) have experience with international agriculture either 
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through (a) study abroad programs, (b) international development, (c) foreign exchange students, 
or (d) experiences with incorporating international agricultural practices into educational 
curriculum.   

We purposefully selected one teacher educator, one secondary agriculture teacher, and one 
AFNR curriculum specialist who met our requirements and asked them to provide us with 
nominations of other professionals who met the selection criteria.  According to Ludwig and Starr 
(2005), “the validity of a Delphi study depends not on the number of participants polled, but rather 
on the expertise of the panel who participate” (p.  316); therefore, we sought to identify and include 
individuals with relevant experience and expertise in international agriculture.    

The use of the snowball sampling method (Goodman, 1961) provided 24 nominations from 
across the nation, 17 of whom agreed to participate in this study.  The members of the panel spanned 
six states, including Tennessee, Alabama, Florida, Oklahoma, Texas, and Pennsylvania.  The 
composition of the panel is provided in Table 1. 

Table 1   

Distribution of Occupations of Panel Members Who Agreed to Participate in the Delphi Study 

Occupation n 

Agriculture Teacher Educators 

Secondary Agriculture Teachers 

Agriculture Education Curriculum Specialist 

Total Panelists  

10 

  4 

  3 

17 

 

A brief electronic mail message was sent to all participants on June 22, 2015 explaining 
the background of the study and an anticipated timeline for when rounds one through three would 
be administered.  Each round lasted two weeks with a week for the researchers to review the 
feedback and prepare for the next round.  We used the web-based research tool Qualtrics to collect 
and analyze data from each round as well as to electronically deliver a web-link to the 
questionnaires.  Each round was used to deduce a general consensus based on our open-ended 
question introduced in round 1.  

Round 1 featured the following question: “What overarching concepts should be included 
in the AFNR Career Cluster to internationalize the secondary agricultural curriculum?” We sent 
appropriate notices and follow up reminders according to Dillman, Smyth, and Christian’s (2009) 
recommendations to encourage participation.  Of the 17 panelists, 14 responded (82%) and 
provided 47 concepts.  Using the thematic analysis approach (Bruan & Clarke 2006), these concepts 
were organized into five categories: (a) production, (b) business, (c) culture, (d) environment, and 
(e) global awareness.   

Next, a  survey instrument was developed from the round 1 concepts for the panelists to 
take during round 2.  Using a five-point rating scale, participants ranked their level of agreement 
or disagreement for each concept identified in round 1.  The rating choices used for this survey 
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included: 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, and 5 = 
strongly agree.  In addition to the five-point rating scale, participants were asked to reword any of 
the concepts or suggest additional concepts they believed should be identified but failed to make 
the concepts list.  As in round 1, we sent notices and follow up reminders to encourage participation 
from the panel members (Dillman et al., 2009).  Fourteen of the panelists participated in round 2.   

After the completion of the second round, the results were analyzed to determine what 
concepts would be retained for round 3.  For a concept to be retained, we determined a priori based 
on Conner, Roberts, and Harder (2013) that 80% of the participants must have selected either agree 
or strongly agree.  In addition, we added six newly identified concepts to the list.  The newly 
identified concepts were added to round 3, and the particpants had the opportunity to rate them to 
determine if they would be retained. As a result, 35 concepts advanced to round 3.    

During round 3, the 35 concepts identified in round 2 were also rated using the same five-
point agreement scale used in round 2.  We determined a priori for round 3 that the agreement rate 
would also be 80% for overarching concepts to be recommended for inclusion in the AFNR Career 
Cluster to internationalize the secondary agricultural curriculum.  As in round 1 and 2, we sent 
notices and follow up reminders to encourage participation from the panel members (Dillman, et 
al., 2009).  Fourteen of the seventeen panelists provided feedback in round 3.   

Findings  

Round 1 and Round 2  

An open-ended question was used to identify the concepts that should be incorporated into 
secondary agricultural curriculum.  The initial question was “What overarching concepts should be 
included in the AFNR Career Cluster to internationalize the secondary agricultural education 
curriculum?” This question generated 47 responses from our panel of experts during round 1 (see 
Table 2).   

Table 2 

Concepts Identified for International Secondary Agricultural Education Curriculum (n = 14) 

Concepts Agree/Strongly 
Agree % 

Production  

1.  Land suitability and farming practices around the world 100.0 

2.  Challenges of food distribution 93.3 

3.  World agricultural commodity production 93.3 

4.  Global food systems and preferences 93.3 

5.  International food safety and security practices 93.3 

6.  Global GMO usage 93.3 

7.  Identify the varying degrees of mechanization in production agriculture 85.7 

8.  Introduction to crops not common in the US 71.4 

9.  Introduction to livestock not common in the US 64.3 

10.  Global land tenure systems 57.1 
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Table 2 (continued) 

Concepts Identified for International Secondary Agricultural Education Curriculum (n = 14) 

Concepts Agree/Strongly 
Agree % 

11.  Overview of different farms around the world 57.1 

12.  Biotechnology use in agriculture 57.1 

Business  

13.  How free trade agreements impact US Agriculture 93.3 

14.  The effects of global land use and environmental policies 93.3 

15.  Impact of exports on the US Economy 85.7 

16.  Impact of imports on the US Economy 85.7 

17.  Bi-lateral trade agreements involving agriculture 85.7 

18.  Agriculture industry's global workforce effects supply and demand 85.7 

19.  The effects of global agricultural trade and market policies 85.7 

20.  Transportation systems for world trade 85.7 

Culture  

21.  Cultural effects on trade 93.3 

22.  Cultural effects on marketing 93.3 

23.  International career opportunities in agriculture 93.3 

24.  Differing views on GMOs 93.3 

25.  Overview of cultures in different countries 85.7 

26.  International agriculture organizations 85.7 

27.  International agricultural education programs 78.6 

28.  Food preferences in different countries 78.6 

29.  International extension programs 71.4 

30.  Differing views on animal rights and animal welfare 71.4 

31.  Cultural norms associated with specific countries 71.4 

32.  Overview of world languages 42.9 

Environment  

33.  Global role of water use in agriculture 100.0 

34.  Impact of world food demand on the environment 100.0 

35.  International resource management practices 100.0 

36.  How global climates impact food production 93.3 

37.  Global role of air quality in agriculture 78.6 

38.  Impacts of invasive species 78.6 

39.  Global deforestation 71.4 

40.  Soil science/composition in regions around the world 71.4 

41.  Soil classifications in regions around the world 64.3 
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Table 2 (continued) 

Concepts Identified for International Secondary Agricultural Education Curriculum (n = 14) 

Concepts Agree/Strongly 
Agree % 

Global Awareness  

42.  Differences of developed and developing countries 100.0 

43.  Overview of world hunger 100.0 

44.  World geography 93.3 

45.  Identify the developing countries 85.7 

46.  Identify rural development practices 78.6 

47.  World history of agriculture 78.6 

 

The responses from round 1 were rated by the panelists during round 2 (see Table 2) based 
on how much they agreed or disagreed with the inclusion of each concept in secondary agricultural 
education curriculum.  Of the 47 concepts, 18 were removed because less than 80% of the panelists 
agreed or strongly agreed.  The remaining 29 concepts were retained for round 3; along with six 
additional concepts.  The concepts that were added were: (a) overview of food security in different 
countries; (b) overview of food safety in different countries; (c) overview of food production rates 
in different countries; (d) status of student leadership organization opportunities and development 
within each country; (e) students should take a cultural intelligence test; and (f) impact of political 
conflicts on the world market. 

 The concepts excluded were (a) introduction to livestock not common in the US ; (b) 
introduction to crops not common in the US; (c) global land tenure systems; (d) overview of 
different farms around the world; (e) biotechnology use in agriculture; (f) international agriculture 
education programs; (g) international extension programs; (h) overview of world languages; (i) 
differing views on animal rights and animal welfare; (j) food preferences in different countries; (k) 
culture norms associated with specific countries; (l) global role of air quality in agriculture; (m) 
global deforestation; (n) soil classifications in regions around the world; (o) soil 
science/composition in regions around the world; (p) impacts of invasive species; (q) world history 
of agriculture; and (r) identify rural development practices. Additionally, six concepts were added, 
making 35 concepts for round 3.  

Round 3  

In our final round, panelists were asked to rank how much they agreed or disagreed with 
the concepts.  We determined a priori that an 80% agreement would be used to retain concepts 
from round 2 into round 3.  The concept results are found in Table 3.  The third and final round 
began with 35 concepts and resulted in 11 concepts being removed due to lack of consensus: (a) 
international food safety and security practices; (b) overview of food safety in different countries; 
(c) bi-lateral trade agreements involving agriculture; (d) the effects of global agricultural trade and 
market policies; (e) transportation systems for world trade; (f) international agriculture 
organizations; (g) status of student leadership organization opportunities and development within 
each country; (h) international resource management practices; (i) world geography; (j) identify the 
developing countries; and (k) students should take a cultural intelligence test.  The reduction of 



Conner, Gates & Stripling Identifying International Agricultural Concepts … 
 

Journal of Agricultural Education 125  Volume 58, Issue 1, 2017 

concepts left us with general consensus that 24 overarching concepts (see Table 4) should be 
included in the AFNR Career Cluster to internationalize the secondary agricultural education 
curriculum. 

Table 3  

Concepts Identified for International Secondary Agricultural Education (n = 14)  

Concepts Agree/Strongly 
Agree % 

Production  

1. Challenges of food distribution 100.0 

2. World agricultural commodity production 93.3 

3. Land suitability and farming practices around the world 93.3 

4. Identify the varying degrees of mechanization in production agriculture 93.3 

 5. Global food systems and preferences  85.7 

6. Global GMO usage  85.7 

7. Overview of food security in different countries  85.7 

8. Overview of food production rates in different countries 85.7 

9. International food safety and security practices  78.6 

10. Overview of food safety in different countries  71.4 

Business   

11. How free trade agreements impact US Agriculture  93.3 

12. Impact of exports on the US Economy 85.7 

13. Impact of imports on the US Economy 85.7 

14. Agriculture industry's global workforce effects supply and demand  85.7 

15. The effects of global land use and environmental policies 85.7 

16. Impact of political conflicts on the world market  85.7 

17. Bi-lateral trade agreements involving agriculture  78.6 

18. The effects of global agricultural trade and market policies 78.6 

19. Transportation systems for world trade 64.3 

Culture  

20. International career opportunities in agriculture 100.0 

21. Cultural effects on trade 93.3 

22. Cultural effects on marketing  85.7 

23. Overview of cultures in different countries  5.7 

24. Differing views on GMOs 85.7 

25. International agriculture organizations 78.6 
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Table 3 (continued) 

Concepts Identified for International Secondary Agricultural Education (n = 14)  

Concepts Agree/Strongly 
Agree % 

26. Status of student leadership organization opportunities and development within 
each country  50.0 

27. Students should take a cultural intelligence test  42.9 

Environment  

28. Global role of water use in agriculture  100.0 

29. Impact of world food demand on the environment  100.0 

30. How global climates impact food production 85.7 

31. International resource management practices 78.6  

Global Awareness   

32. Overview of world hunger  100.0 

33. Differences of developed and developing countries 93.3 

34. World geography 78.6 

35. Identify the developing countries 78.6 

 

Table 4  

Concepts Retained for an International Secondary Agricultural Education Curriculum 

 Concepts 

Production 1. Challenges of food distribution 

 2. World agricultural commodity production 

 3. Land suitability and farming practices around the world 

 4. Identify the varying degrees of mechanization in  production agriculture 

 5. Global food systems and preferences 

 6. Global GMO usage 

 7. Overview of food security in different countries 

 8. Overview of food production rates in different countries 

Business  

 9. How free trade agreements impact US Agriculture 

 10. Impact of exports on the US Economy 

 11. Impact of imports on the US Economy 

 12. Agriculture industry’s global workforce effects supply and demand 

 13. The effects of global land use and environmental policies 

 14. Impact of political conflicts on the world market 
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Table 4  

Concepts Retained for an International Secondary Agricultural Education Curriculum 

 Concepts 

Culture  

 15. International career opportunities in agriculture 

 16. Cultural effects on trade 

 17. Cultural effects on marketing 

 18. Overview of cultures in different countries 

 19. Differing views on GMOs 

Environment  

 20. Global role of water use in agriculture 

 21. Impact of world food demand on the environment 

 22. How global climates impact food production 

Global Awareness  

 23. Overview of world hunger 

 24. Differences of developed and developing countries 

 

Conclusions & Implications 

Agricultural education professionals reached consensus on 24 overarching concepts that 
curriculum developers should incorporate into an internationalized secondary agricultural 
education curriculum within the AFNR Career Cluster.  The overarching concepts were placed into 
five categories which included (a) production, (b) business, (c) culture, (d) environment, and (e) 
global awareness.  The emergent categories from this study echo the National Research Council’s 
(2009) assertion that the agricultural industry has evolved with the global marketplace.  
Agricultural education professionals in this study seemed to recognize agricultural production, 
business, culture, and the environment overlap with one another and are important components of 
an internationalized curriculum. In  addition, using agricultural education experts helped to identify 
content that should be incorporated into internationally infused agricultureal curriculum as well as 
the placement of content into specific categories.  Content identification and content categorization 
efforts aligned with step three and step four of Taba’s (1962) curriculum development framework.  

Interestingly, the environmental concepts that were deemed critical, all used the word 
global or world.  This finding shows how environmental challenges and issues are not isolated to 
a particular country, but rather a global challenge or issue.  Maidstone (1995) also found the world 
was interconnected and there would be greater interdependency between nations.   Similarly, the 
other four categories all reference global or world challenges or issues, which helps to further 
support the need for an internationalized secondary agricultural education curriculum (Bruening & 
Shao, 2005; National Research Council, 2009).    
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Recommendations for Practice 

If secondary agricultural teachers are expected to integrate internationalized agricultural 
concepts into the AFNR curriculum, curriculum specialists should work with agriculture teacher 
educators and secondary teachers to develop AFNR curriculum. The curriculum must be teacher 
friendly and accomplishes steps five, six, and seven of Taba’s (1962) framework for curriculum 
development.  Based on the findings of this study, agricultural education curriculum specialists 
should use the identified categories for content selection and categorization.  Within each category, 
the specific concepts identified in this study could be infused into the curriculum or turned into 
learning objectives that could be used to meet overarching learning outcomes. The panelists did not 
agree on all of the concepts that were initially developed based off of round 1 of this study.   Because 
this study used experts within the field of agricultural education, we recommend agricultural 
education curriculum specialists focus on the concepts retained from round 3.  The concepts that 
were not retained from this study may have value, but they may have been rejected due to the 
logistical time restraints associated with adding new material into an existing curriculum that may 
already be overloaded.  This logic is in agreement with Taba (1962) who described the selection of 
content as a struggle because of the constraints on time.    

In addition, the findings of this study could be used before agriculture curriculum specialist 
embed international agricultural concepts into the AFNR curriculum.  We recommend secondary 
agricultural teachers interested in internationalizing one or all of their courses, use the findings 
from this study as a guide.  Secondary agricultural teachers may want to begin slowly and use one 
course to integrate a few international agricultural concepts that were identified in this study.  Once 
the secondary agricultural teacher feels more comfortable with the subject matter, we recommend 
he/she focus on further international agricultural integration.  What is more, if a secondary 
agricultural teacher has an interest in teaching a full AFNR curriculum that is infused with 
international agricultural concepts, the teacher should contact the appropriate person in their State 
Department of Education and begin initial conversation on what it would take to develop a 
curriculum that educates students from an internationalized perspective.   

Recommendations for Additional Research 

This study provides initial insight into the international agricultural concepts that could be 
integrated into the AFNR curriculum.  However, more research is needed to provide a solid 
foundation for internationalizing secondary agricultural education.  Research questions that should 
be investigated are the following: 

1. What type of learning methods are appropriate for an internationalized agricultural 
education curriculum?  

2. What are student perception of the internationalized agricultural concepts identified in 
this study? 

3. Are some of the international agricultural education concepts or categories more 
critical in the development of globally competent individuals for the AFNR sector? 

4. Does exposure to an internationalized agricultural curriculum increase students’ ability 
to successfully function in a globalized agricultural industry? 
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When Defining Agriculture and Science, Explicit is not 
a Bad Word 

Kathryn A Stofer1 & Milton G Newberry, III2 

Abstract 

Agriscience is an emerging field at the intersection of recently separate fields of agriculture and 
science. For meaningful communication with and engagement of public audiences around 
agriscience, researchers, educators, and the public must have a consensus definition. We used 
personal meaning mapping to collect public audience understandings of the individual terms 
agriculture and science to find spontaneous overlap. We qualitatively coded them and compared 
them to each other. Very few participants explicitly included “agriculture” on science maps and 
vice versa. However, many maps included terms that related to the other topic; for example, on 
agriculture maps, many participants included “biology.” Agriculture maps used more terms 
related to tangible products, while science maps contained more terms related to intangible results 
and specific disciplinary areas. We found some overlap of categories with both sets of standards 
but in differing amounts, reflecting the career emphasis of agricultural programs. The lack of 
consensus definitions of agriculture and science confound our efforts to support both public 
engagement with agriscience and literacy efforts in both science education and agricultural 
education. This research could form the basis for larger, broader quantitative public surveys and 
comparisons across geographic areas. 

Keywords:  Definitions of terms; agriscience; public understanding of science; public engagement 
with science; science literacy; agricultural literacy 
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Department of Agriculture, Hatch project under 1003957. The authors thank undergraduates Vivian Chiang, 
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Introduction 

Communicating the results and impacts of agricultural and scientific research and public 
engagement with science research is widely accepted as a societal need (Doerfert, 2011; Feinstein, 
2011; Frick, Birkenholz, & Machtmes, 1995; Frick & Kahler, 1991; Gregory & Miller, 1998; 
Lundy, Ruth, Telg, & Irani, 2006; J. D. Miller, 2010; Roberts, Harder, & Brashears, 2016; Terry & 
Lawyer, 1995). Agriscience is an emerging field at the intersection of recently separate fields of 
agriculture and science. In the early 1900’s in the United States, the Smith-Lever and Smith-
Hughes Acts of legislation separated agricultural education from science education in secondary 
schools, with the aim of preparing students for careers (Lynch, 2000). However, an unintended 
consequence has been a resulting unnatural divide between the two fields, with agricultural 
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education focusing mainly on the application of the science of cultivation, and science education 
focusing mainly on the theoretical foundations and core knowledge. As researchers and educators 
begin to adopt the term agriscience to re-emphasize the connections between the two fields, 
education researchers must ensure that our public audiences define the field in the same way in 
order for us to communicate with one another.   

Words can mean different things to people based on their personal experiences (Aldrich, 
1980). Yet successful communication and education both rely on shared meaning-making for 
faithful transmission of information (Lotman, 1988). Often, terms are assumed to have a single 
universal meaning; with science, at least, we suspect professional and public definitions differ 
(Quinn, 2009). Agriscience educators and professionals need agreed-upon, empirically based 
operational definitions of agriculture and science in order to engage stakeholders better. Apart from 
one focus group report (Roper, Irani, & Rumble, 2013), we have been unable to identify research 
examining public definitions of agriculture and science or perceptions of the relations between the 
two terms, let alone those with open-ended methods allowing the participants to explain their 
meanings without other researcher-imposed context. Therefore, we began an investigation into the 
spontaneous conceptions of agriculture and science in public populations in order to determine 
those definitions and ascertain whether the public explicitly connects these conceptions to each 
other in their minds.  

Literature Review 

At first glance, one may think of agriculture as the applied domain of many of the 
disciplines of science, typically taught as more abstract, fundamental topics. However, it seems 
artificial to try to divorce these topics completely (Enderlin & Osborne, 1992; Hillison, 1996; Rivet 
& Krajcik, 2008; Thoron & Myers, 2008) and to remove the underlying knowledge-generation 
process and ongoing advancement from either. Agricultural education and communication fields 
for a long time targeted well-defined, but often narrow, sectors of the public such as industry 
members or agricultural producers. This focus began to shift with the re-organization of 
Cooperative Extension in the 1980s to focus on issues rather than audiences and has most recently 
been institutionalized in the American Association of Agricultural Educators’ National Research 
Agenda (Doerfert, 2011; Roberts et al., 2016) with a focus on public audiences. Science, on the 
other hand, has been treated as a core subject for all Americans since the late 19th century (Rudolph 
& Meshoulam, 2014).  

Agriculture and science both have experienced extensive changes in the United States over 
the last 60 years. In the 1920’s, nearly 30 percent of Americans lived on farms (Kalbacher & DeAre, 
1988). Today, however, only about nine percent of Americans are in agricultural-related 
occupations (“USDA Economic Research Service - Ag and Food Sectors and the Economy,” n.d.), 
and less than two percent live on farms; the population has shifted to be predominantly urban rather 
than rural (Environmental Protection Agency, 2013). Rapid innovation through the Space Race, 
the Human Genome Project, and the advent of the Internet and mobile eras have brought forth an 
array of scientific and engineering subdisciplines and interdisciplinary work. In fact, STEM, some 
combination of science, technology, engineering, and math, is in some circles replacing a narrow 
conception of science as the future field of U.S. competitiveness. Employment in STEM and 
STEM-related fields has paralleled increases in complexity as the underlying disciplines, moving 
from primarily government-funded research and development activities to a post-Cold War model 
that is inextricably tied to, and driven by, the global economy and innovation (Carnevale, Smith, & 
Melton, 2011).  
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However, it is unclear whether public or professional definitions of these concepts have 
explicitly changed as well, as these groups have rarely established definitions. Yet neither field 
suggests the sufficiency of dictionary definitions. Science has been declared difficult, if not 
impossible, to define (Boulter, 1999; Eto, 2008; Gieryn, 1999; Yeo, 2003); indeed few professional 
definitions are widely available. Similarly, agriculture has been defined in terms of subfields such 
as sustainable or organic agriculture or agricultural literacy but not more broadly (Bareja, 2014; 
Frick & Kahler, 1991; National Agricultural Library, 2014). While several definitions of scientific 
literacy have been offered that do reference both content knowledge and the processes associated 
with producing that knowledge (e.g. Bybee, McCrae, & Laurie, 2009; DeBoer, 2000; J. D. Miller, 
2004), these have been criticized as inadequate, especially as concerns evidence-based decision-
making (Crowell & Schunn, 2014; Feinstein, 2011; Kahan et al., 2012). Finally, in our literature 
search we did not find any empirical or other public definitions of science, aside from Quinn’s 
(2009) suppositions that the public views science as an authoritative body and likely has a different 
conception of science than experts do. 

There are several ways of constructing definitions: propose a definition philosophically or 
for use in one’s own research or writing (eg. Agutter & Wheatley, 2008; Arseculeratne, 2009; 
Peregrine, Moses, Goodman, Lamphere, & Peacock, 2012; Quinn, 2009; Siepmann, 1999); form a 
consensus from a literature review (Darling-Hammond & Youngs, 2002; Epstein & Hundert, 2002; 
Eto, 2008); build a definition empirically through quantitative surveys (Harlow, 1976); generate a 
definition based on use in the case of device-driven technology (Steuer, 1992); or use a Delphi 
technique (Osborne, Collins, Ratcliffe, Millar, & Duschl, 2003). Yet there are limitations to each 
of those methods for forming a definition upon which multiple stakeholders agree, by, for example, 
focusing on tasks or effects rather than fundamental purposes (Gordon, 1997; Hutton, 1999) or 
focusing on providing examples or stereotypes (Putnam, 1996). Definitions derived from these 
methods may also end up normative and prescriptive rather than descriptive (Hutton, 1999) or U.S.-
centric (Verčič, van Ruler, Bütschi, & Flodin, 2001). Definitions based on research publications by 
professionals and even dictionaries may fail to consider public stakeholders, vernacular, and actual 
use of the words. Finally, quantitative methods presume some sort of existing definition in order to 
form questions necessary to gather data for statistical analysis.  

Several national surveys demonstrate lower than desired levels of understanding among 
U.S. adults of both agriculture (Frick et al., 1995; Lundy et al., 2006) and science (J. D. Miller, 
1998, 2004, 2010; J. D. Miller & Pardo, 2000; S. Miller, 2001; The Pew Research Center for People 
& the Press, 2013). On the other hand, while perceptions of science are generally positive (Pew 
Research Center, 2015; “Public Praises Science; Scientists Fault Public, Media,” 2009), 
perceptions of agriculture may not always be (Goodwin, Chiarelli, & Irani, 2011; King, 2012; 
Rumble, Holt, & Irani, 2014). However, none of these studies actually defines either science or 
agriculture for participants, nor do they ask the participants to offer their own definitions to ensure 
shared meaning or compare, for example, to professional or dictionary versions. Even Rumble et 
al. (2014), one of the few studies using the overarching term agriculture rather than a more specific 
sustainable agriculture, organic agriculture, or the like, did not ask their focus group participants 
for or offer them a definition of agriculture from which to work.  

Therefore, here, we undertake the first step toward defining agriscience by investigating 
open-ended public conceptions of its constituent terms agriculture and science. The long-term aim 
of this work is to be able to create instruments assessing perceptions of the relations between the 
terms and the understanding of the term agriscience quantitatively and across large populations. 
Our results here suggest that there are underlying areas of overlap in public conceptions of 
agriculture and science that can serve as a starting point for such work.  
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Conceptual Framework 

The overarching framework for this study is a pragmatic approach to investigating social 
constructivism. “The formations of definitions are social processes that shape reality” (Gordon, 
1997, p. 58), an activity designed to advance a mission. Professional definitions formed the basis 
for many of the operational definitions described above, rather than laypersons’ existing 
understanding. Here, we want to form definitions based on public understanding in order to advance 
our education and Extension missions of public agriscience literacy and engagement.  

This study is based primarily upon social constructivist theory (John-Steiner & Mahn, 
1996). Individuals construct their own knowledge through life experiences and especially through 
interactions with others (John-Steiner & Mahn, 1996; Vygotsky, 1978). People use prior 
experiences and knowledge to comprehend new experiences, create mental models, and construct 
new knowledge, actively interacting with the data of our experiences, selectively filtering and 
framing that data learned socially (Greca & Moreira, 2000; Rapp, 2005). 

Ours is also a pragmatic approach, as we chose our method based on how well it answers 
our questions (Thayer, 1982). Blumer (1986) sums up his own pragmatic stance on meaning as: 
“respect the nature of the empirical world and organize a methodological stance to reflect that 
respect” (p. 60). As we wanted to explore public definitions without imposing any predetermined 
concepts of our own, we wanted a method to collect data quickly from a group of people to whom 
we could offer little incentive. Therefore, we chose to examine public meaning-making using 
personal meaning mapping (Falk, Moussouri, & Coulson, 1998).  

Personal meaning mapping grew out of concept mapping developed by Novak (Cañas et 
al., 2003; Markham, Mintzes, & Jones, 1994; Novak, 1990; Novak & Cañas, 2008). The technique 
as we use it here differs from Novak’s positivist-behaviorist concept mapping in that it is from a 
relativist-constructivist tradition and does not assume any level of initial participant knowledge 
(Falk et al., 1998). Researchers typically use concept maps or personal meaning maps to measure 
an individual’s change in knowledge (Cañas et al., 2003; Falk et al., 1998; Falk & Storksdieck, 
2005; Hay, 2007; Kinchin, Hay, & Adams, 2000; Lim, Lee, & Grabowski, 2009; Nesbit & 
Adesope, 2006; Novak, 1990; Rollins, 2010). These methods particularly capture complexity and 
extent of learning (Falk et al., 1998) without imposing limits on what learners were expected to 
learn. However, concept mapping can also be used to explore and ensure shared cognition 
(Stoyanova & Kommers, 2002). This type of tool becomes important to use with public audiences 
and in generating definitions, for it allows us to use qualitative methods to explore and capture 
complexity and extent of participant understanding and meaning to generate hypotheses (Auerbach 
& Silverstein, 2003), rather than imposing a predefined definition or set of concepts. Several 
researchers advance the use of PMMs as a workable research method and see the method as 
important within research in informal learning settings (Falk et al., 1998; Falk & Storksdieck, 2005; 
Judson, 2012; Lelliott, 2014). 

Purpose and Objectives of the Study 

The purpose of this study was to explore how public populations spontaneously 
conceptualize the terms agriculture and science, and whether and how they characterize the 
relationship between the terms. This work is intended to be the first step in designing reliable, valid 
instruments to assess public meanings of agriculture and science and their coherence with 
researchers’ and other experts’ definitions and standards for education. From the concepts and 
meanings identified here, we will refine or build assessment instruments to explore public 
perceptions with a national audience. The objectives of this study are: 
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1. Describe the specific topics, overarching categories, and themes reported in the 
personal meaning maps of public participants about agriculture and science. 

2. Compare the resulting topics, categories, and themes, looking for explicit and implicit 
connections between agriculture and science by participants. 

Methods 

Data Collection 

We collected personal meaning maps from visitors to a local natural history museum and 
a local library headquarters on five weekdays and Saturdays in Fall 2013, between the hours of 10 
am and 3 pm. We selected two public settings, a local museum and the public library headquarters, 
in order to sample a public audience. Based on previous personal meaning map studies with public 
participants (Falk et al., 1998), we aimed for a minimum data collection of 40 maps, with an equal 
number of maps from each data collection site. 

We asked groups or individuals to create a map of one of the topics science or agriculture, 
alternating topics by group. We used systemic probability sampling to select and recruit participants 
for this study, which gives each individual an equal chance of being selected (O’Leary & Israel, 
2013). The a priori criteria for participation was age (i.e., adults at 18 years or older) or parental 
consent for minors (i.e., 17 years and younger). We recruited for participation every second group 
or individual who crossed a particular point as they entered or exited the venue and appeared to 
meet the a priori criteria. If a group or individual refused to participate, we did not count them in 
the sampling and asked the next visitor to participate. When two researchers were present for data 
collection, we recruited new groups or individuals using the sampling method while current 
participants were still completing their maps. If only one researcher was present, recruitment 
stopped while participants worked on their maps. We gave no incentive for participation.  

We explained how to construct a PMM to the participants, in which they were asked to 
write all words, phrases, or sentences that came to mind when they thought of the topic; responses 
could be facts or feelings (Rollins, 2010). Researchers walked the participants through construction 
of a PMM on books (see Supplemental Online material, 
http://ufdc.ufl.edu/IR00009175/00001/downloads) and pointed out specifically the individual 
nodes, the connecting lines, and the descriptions on the connecting lines (Novak, 1990; Novak & 
Cañas, 2008). Following the presentation of the sample map, we instructed participants to complete 
their own map, working together on one topic if they were a group. When participants indicated 
they were finished, they completed a short demographic questionnaire requesting gender, 
race/ethnicity, zip code, frequency of visits to the venue, education level, career, and hobbies 
related to agriculture, science, technology, or math, to ensure our sample was representative of the 
local population and that participants at each location and on each visit were similar. We did not 
collect personal identifiers to ensure participant anonymity.  Time to complete a PMM varied from 
approximately five to fifteen minutes depending on the participant.   

Analysis. We counted each response, namely a word or phrase, on the map connected to 
the topic or to another response as a node. See an example map in Figure 1. We first listed all the 
individual nodes from both maps and tallied their frequency. In this count, we counted nodes 
repeatedly for the same map if participants connected them via branching to more than two other 
nodes. For an example, see Figure 2. In this chain, we counted the node “research” twice because 
participants connected it from “science” to both “new” and “technology,” forming two separate 
chains of thought.    
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Figure 1. Example digital re-creation of personal meaning map for agriculture 

 

 

Figure 2. Example of Branching Node 

To address our first research question, we counted occurrences of any nodes of agriculture 
explicitly appearing in science maps and vice versa. To address our second research question, the 
authors together coded the nodes into codes, categories, sub-categories, and meta-categories using 
constant comparative analysis (Glaser, 1965; Glaser & Strauss, 1967). Once the authors prepared 
the codebook, a third qualitative researcher applied the codes to a random subset of 10% of the 
nodes to provide further reliability. We resolved discrepancies in coding through discussion among 
the three researchers, and updated the codebook indicate the final code and category descriptions 
and revised coding as necessary.  

The researchers used member checks with participants at the time of data collection, 
triangulation of investigators, and persistent observations to ensure credibility of the research study 
(Dooley, 2007). We provide thick descriptions of our research context to ensure transferability 

Science Research 

New 

Technology 
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(Dooley, 2007). The researchers both have experience working in informal and formal learning 
settings with myriad audiences. The second author worked in nature centers and environmental 
education centers for over seven years, and the first author worked in science museums for over 10 
years. Both of their work experiences involved learning concepts in science and/or agriculture and 
conducting evaluations on the experiences of audiences in these settings.  

To avoid researcher bias, the researchers consistently explained how to construct a PMM 
for participants. To avoid social desirability bias, researchers instructed participants to use their 
own definition of the terms, that there were no “correct” PMMs, and that their responses were valid.    

Results 

Across the 89 group and individual participants, 85 were adults and four were children, in 
54 groups (M = 1.64 people per group). Two-thirds of the adults self-identified as female (n  = 57, 
67%), and two-thirds self-identified white (n = 56, 66%), with multi-racial as the next-largest 
race/ethnicity category (n = 14, 16%), followed by Asian (n = 9, 11%), Hispanic (n = 4, 5%), Black 
(n = 3, 4%), and Middle Eastern (n = 2, 2%). This is a somewhat lower percentage of white 
participants based on county demographics from the most recent census, but roughly equivalent to 
that for the city based on 2014 estimates (U.S. Census Bureau, n.d.). However, the number of white 
participants in this study exceeds the percentage of the state (56%) and U.S. citizens (62%) self-
identifying as white, non-Hispanic (U.S. Census Bureau, n.d.). Three-quarters of the participants 
were almost equally divided among those with high school diplomas (n = 23, 27%), four-year 
degrees (n = 23, 27%), and master’s degrees (n = 19, 22%) as their highest level of education, with 
the remaining quarter split between two-year degrees (n = 7, 8%) and PhD or equivalent degrees 
(n = 8, 10%).   

Slightly more science (n = 30) than agriculture (n = 24) maps were collected overall and at 
each location, and a few more maps were collected at the museum (n = 29) than the library (n = 
25). See Table 1. In total, we identified 759 specific nodes in 54 maps (M = 14 nodes per map), 
combined into 17 categories and seven meta-categories. We coded 20 percent of nodes with more 
than one code for a total of 932 codes, 370 on agriculture maps (40%, M = 15 codes per map), and 
562 on science maps (60%, M = 19 codes per map). We categorized some nodes in multiple 
categories due to lack of context (3% of the total sample of codes). We aggregated nodes coded 
either animals or plants into both the input and product categories when it was unclear whether the 
participant responded with a raw material used as part of a process or with a result of an agricultural 
or scientific process. For example, we coded the node “chicken” as animal but categorized it as 
both input and product as it could be raw material in an agricultural process or it could be the result. 
Therefore, we categorized such nodes as both. On the other hand, we coded “crop” as plant and 
only categorized it as product due to its specificity. Due to the lack of context at the code level 
leading to such a large percentage of dual-categorized items, we used category and meta-category 
levels for the main analysis for Objective 2. See Table 2, Table 3, and the full codebook in 
Supplemental Material, http://ufdc.ufl.edu/IR00009175/00001/downloads.  
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Table 1 

Total Personal Meaning Maps Collected by Venue and Topic 

Number of 
Maps 

 Agriculture  Science 

 Number Percent of 
Venue 
Sub Total 

Percent of 
Total 
(N = 54) 

 Number Percent of 
Venue  
Sub Total 

Percent of 
Total 
(N = 54) 

Library   11 46 20  14 47 26 

Museum   13 54 24  16 53 30 

Grand 
Total 

 24 - 44  30 - 56 

 

Table 2 

Coding for Personal Meaning Maps on Agriculture and Science 

Meta-category Categories  Codes Sub-codes 

Artifact Input  Animalsa  Livestock 

  Plantsa  

  Plant Producerb  

  Water  

  Ingredients  

 Product Animalsa  

  Plantsa  

  Human Food  

 Equipment   

 Tool   

Intangible Factor   

 Outcome   

 Process Technique Research 
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Table 2 (continued) 

Coding for Personal Meaning Maps on Agriculture and Science 

Meta-category Categories  Codes Sub-codes 

   Technology 

Location Locationc School  

Attribute Attribute Attributec  

People Peoplec Specific Person  

Humanities Religion   

 Ethics   

 Art   

Career Discipline Topic  

 Plant Producerb   

 Business   

 Job   

a Codes for animals and plants occurred in both input and product categories due to lack of 
context. b Plant Producer nodes lacked context as to whether they were primary producers in a 
food web or the people who produce plants. c We did not combine  Location or People categories 
with any other categories, so we carried them over to meta-category. We did not combine 
Attribute code with any other codes or categories, so we carried it over to both category and 
meta-category.  

For Objective 1, we found “science” was an explicit node in only a single agriculture map 
(n = 24 maps, 4%), with “plant science” as an additional node on one other agriculture map. 
“Agriculture” was an explicit node in only two science maps (n = 30 maps, 7%). For Objective 2, 
we found all seven meta-categories in both types of maps, but the distribution of categories varied 
by topic. For example, though we found the humanities meta-category on both maps, we found 
business nodes within that meta-category almost exclusively on agriculture maps, while we found 
religion nodes only on the science maps. Under the artifact meta-category, equipment category 
nodes only appeared on agriculture maps (n = 14). See Table 4. 
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Table 3 

Example Codebook for the Meta-Category Artifact 

 Label Level Definition 

ARTIFACT Meta-Category Tangible inputs, outputs, or assistance 

Input  Category What goes in to science or agriculture, raw materials 

Animals Code Specific animals or just generic “animals” 

Livestock Sub-Code Animals that specifically are cultivated for science or 
agriculture purposes 

Plants  Code Specific plants or just generic “plants” 

Ingredients Code Item that is potentially used in a science/agriculture 
process as an input, but also could be used as human 
food 

Plant Producer  Code Reference to something that could be a “primary 
producer” in the food web that is not otherwise 
categorized as plant or ingredient 

Water  Code Related to water 

Product Category Result of science or agricultural practice 

Human Food  

 

Code References to “food” in generic, or specific products 
that could be used for human food as-is 

Equipment Category Larger than handheld or larger than personal object 
that assists in performing activities of science or 
agriculture 

Tool Category Handheld object that assists in performing science or 
agriculture 

 

The most frequent category on science maps was discipline (35%), twice as frequent as the 
next largest category, outcome (16%). No other category had more than a 9% share. The category 
outcome, describing intangible results, was twice as frequent (16% vs. 7%) on science maps than 
agriculture. On agriculture maps, however, the three most frequent categories occurred more 
evenly: product (25%), followed by discipline (21%) and input (16%). On all the maps combined, 
discipline accounted for almost one-third (30%) of the total responses. Overall, the three most 
frequent meta-categories were career (32%), artifact (30%), and intangible (20%). However, 
agriculture maps heavily favored artifact (47% of nodes were in this meta-category), followed by 
career (24%), while science maps more heavily weighted career (37%), then intangible (25%). 
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Table 4 

Frequency of Meta-Categories and Categories on Agriculture, Science, and All Maps 

Meta-Category Agriculture Percent Science Percent All Maps Percent 

Artifact 47 19 30 

Intangible 13 25 20 

Location 5 8 7 

Attribute 5 8 7 

People 3 2 3 

Humanities 2 1 2 

Career 24 37 32 

Note. Percentages may not sum to 100 due to rounding.  

Discussion, Conclusions, Recommendations, Implications 

We see from the results that the spontaneous occurrence of the explicit terms science and 
agriculture in the personal meaning maps of the other topic was virtually non-existent. Yet almost 
all categories appeared on both agriculture and science maps, and terms related to agriculture 
appeared on science maps and vice versa, suggesting that at some less conscious level, people do 
recognize relations between these topics. Science in particular was associated most frequently with 
particular disciplines of science, as well as intangible outcomes such as benefits to society in a more 
abstract sense. On the other hand, participants often tied agriculture to particular physical inputs 
and products. This abstract versus concrete divide is not surprising given the current setup of the 
curricula in secondary schools, and mirrors the reasons given by advocates for more integrated, 
contextualized curricula (Rivet & Krajcik, 2008; Thoron & Myers, 2008). This divide echoes but 
is not identical to differences among existing professional definitions of the two terms and warrants 
further study.  

The three most frequent meta-categories were the same on both sets of maps, though their 
frequencies differed. This provides additional evidence that while participants relate these concepts 
to each other, at least some of our public participants still perceive science and agriculture 
somewhat differently. Few participants included words describing the links among nodes they drew 
on their personal meaning maps, which made it difficult to distinguish the context of some nodes. 
In particular, we had to categorize animals and plants that could be either inputs or outputs of 
agriscience processes into both. Better instructions with example maps might help clarify context 
in the future, as nodes in the maps tended to be single words as opposed to phrases and statements 
coded in other qualitative studies, such as interviews or even open-ended survey responses. 
Certainly also this study could be replicated in other areas of the state as well as throughout the 
country and the rest of the world for comparison based on regional contexts.   

Given the small scale and qualitative nature of this study, we must exercise caution in 
generalizing our results. However, given the lack of accepted national professional definition of 
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agriculture or science, let alone agriscience, it seems reasonable to suggest that both research and 
Extension, education, and outreach efforts need to be explicit about the connections they imply 
when talking about agriscience. Priority 1 of the American Association for Agricultural Education’s 
2016-2020 National Research Agenda is “Public and Policy Maker Understanding of Agriculture 
and Natural Resources,” directly supporting the need for research that addresses meaningful 
engagement with these groups (Roberts et al., 2016). Given the variety of types of agriscience 
research, products, and ventures that can exist within an individual state let alone region of the 
United States, these particular results may prove fairly location-specific, but researchers are unable 
to know whether this is the case without assessing the definitions through research. 

For educational research, the results presented here will guide the design of larger-scale, 
quantitative studies to assess both public and educator or professional meaning making about the 
differences and similarities in agriculture and science envisioned by these groups. Surveys could 
directly offer items explicitly comparing dimensions of agriculture and science revealed through 
these meaning maps that are not part of other definitions. Respondents can be asked to rate how 
related to each term the dimension is could also reveal which elements are more closely identified 
with agriculture or science. Researchers may establish a professional definition using Delphi 
studies, especially with further guidance drawn from work conceptualizing Ag-STEM Disciplinary 
Core Ideas (Barrick, Heinert, Myers, Thoron, & Stofer, 2017). For public audiences, national 
surveys of different stakeholder publics, including policymakers, adult voters, and primary 
household purchasers, can be developed offering statements asking for agreement or disagreement 
with characteristics of agriculture and science uncovered here in our themes. Once researchers and 
professionals establish these definitions independently using such representative methods, we may 
examine the differences among the various publics and professionals.  

More broadly throughout educational research, the findings presented here suggest a need 
to define or measure definitions of terms used in research instruments. Without such assurance of 
shared meaning, measurement of literacy and perceptions around broad concepts of agriculture and 
science may actually tell us little. Given a potential variation among adults’ definitions of 
agriculture based on not only personal educational and socioeconomic background but also 
geographic location (Roper et al., 2013) and other cultural aspects, it is even more important to 
define terms up front or ask for participants’ definitions as a course of the research. An absence of 
proper operational definitions of the broader terms may lead to researchers not accurately 
measuring knowledge, attitudes, or perceptions of the public. As products, tools, and processes in 
agricultural and scientific areas expand rapidly, clearly understanding definitions of terms becomes 
increasingly necessary. 

Especially in the United States, a compounding issue is the lack of consensus professional 
definitions of agriculture or science, let alone agriscience. Searches of government agency web 
sites for the U.S. Departments of Agriculture (including the National Agricultural Library), Interior, 
Labor, and Education, plus the National Science Foundation turned up no definitions. Definitions 
of sub-specialties or sub-domains such as sustainable agriculture or organic agriculture exist 
(National Agricultural Library, 2014), but definitions of the broader term agriculture do not. The 
federal government definitions vary in individual statutes and court cases (Bareja, 2014). Keyword 
searches of research databases and journals for the terms “agriculture” plus “definition of,” 
“agriscience” plus “definition of,” and “what is agriculture,” revealed neither operational 
definitions put forth by researchers nor empirical studies that operationally defined agriculture or 
agriscience by any audience. Researchers do have an empirically derived working definition of 
agricultural literacy. In this definition, the word agriculture is used several times in various 
contexts, including setting out “basic agriculture information” for literacy (Frick & Kahler, 1991, 
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p. 52). Yet, a clear definition of agriculture is not included, making the definition of agricultural 
literacy circular. 

Definitions of science have been under discussion since at least the Victorian Age (Yeo, 
2003), though some scholars argue that a permanent fixed definition is impossible (Boulter, 1999; 
Gieryn, 1999) or that science does not define itself and it is up to philosophy to define everything 
(Eto, 2008), which rules out empirical definition. A keyword search of “science” plus “definition 
of”, or “what is science” through several databases, journals, and websites of federal agencies 
yielded limited literature that operationally defined science. Science fares slightly better than 
agriculture, perhaps, in that there is a U.S. government agency definition of the term; the U.S. 
National Academy of Sciences and Institute of Medicine (2008) provide a definition of science. 
Buried in a document on evolution, it defines science as, “the use of evidence to construct testable 
explanations and predictions of natural phenomena, as well as the knowledge generated through 
this process” (National Academy of Sciences and Institute of Medicine 2008, p.10). The Ohio 
Academy of Science adopted a definition of science more strictly as a method, namely a systematic 
method of investigation leading to explanation (Shrake, Elfner, Hummon, Janson, & Free, 2006). 

Overall, it seems the existing definitions of agriculture and science and their respective 
associated concepts of literacy mirror the application vs. knowledge-generation focus of formal 
school divides between the two in recent years. In contrast to agriculture, definitions of science 
make no mention of specific content of interest aside from “natural phenomena” or “the nature of 
the universe.” However, given the problems identified with the definitions of literacy, it is likely 
that none of these matches with general public meanings of the terms, and if we want to join the 
two terms as agriscience, the existing definitions do not immediately suggest their overlap. 

In addition to examining agriscience definitions, researchers should also work to establish 
and examine public and professional definitions of all the Ag-STEM topics, namely technology, 
engineering, and math. This research may involve preliminary qualitative studies similar to the 
meaning maps investigated here, followed by Delphi studies and national surveys. Finally, 
researchers may examine commonalities among the groups on their perceptions of the five terms. 
Once researchers and educators know whether commonalities exist, they can focus efforts on 
building consensus or examining reasons behind differences or simply moving beyond 
disagreements over parts of definitions that may be irrelevant to problems of interest.    

The research findings outlined here also point to a need for an explicit understanding of 
these terms among groups when communicating. Successful communication demands shared 
meaning making by all parties. Fundamentally, the content of messages sent back and forth must 
be transmitted faithfully before communication can forge new meaning among parties (Lotman, 
1988). However, for this transmission to happen, the parties must agree on both the meaning of 
terms involved, especially ambiguous terms and terms crucial to the communication at hand. Words 
“are tools like a steamship, which require the cooperative activity of a number of persons to use” 
(Putnam, 1996, p. 146).  

Therefore, simply assuming that educators and their audiences have the same 
understanding of the meanings of agriculture and science and failing to agree upon definitions 
hampers efforts to communicate from the beginning. Reaching common understanding up front can 
focus learners’ attention on the bigger messages, rather than distracting learners who may have 
questions about the research-basis of agriculture or the real-world applications of science, which 
may be less relevant to the communication at hand. In the context of communication, the lack of 
operational definitions of agriculture and science could spawn more issues as the public seeks 
research-based information. People with varying definitions of science and agriculture could 
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continue to question the validity of the information delivered by scientists, educators, Extension 
specialists, or the media, despite the provision of facts, if they have varied definitions (Gregory & 
Miller, 1998). However, effective engagement may become increasingly difficult if researchers, 
scientists, and other professionals do not agree on definitions with stakeholders.    
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Using Epistemological Positions and Orientations to 
Instruction to Explore School-Based, Agricultural 
Educators’ Perceptual Identities: A Q-Sort Study 

Richie Roberts1 & Diane Montgomery2 

Abstract 

Mounting empirical evidence suggests the conflation of teachers’ instructional orientations and 
personal epistemological beliefs helps form the perceptual identity of educators. The current study, 
therefore, sought to describe in what way Oklahoma agricultural education teachers’ 
epistemological beliefs and orientations toward instruction combine to form the dominant 
perceptual identities of school-based, agricultural education (SBAE) instructors. To accomplish 
this, a Q methodological approach was employed. Findings revealed three key perceptual identities 
of SBAE instructors: Diligent Educator, Daring Educator, and Devoted Educator. Each perceptual 
identity stressed the importance of experiential learning. However, positions differed in how they 
believed experiential learning should be delivered to students. For example, Diligent Educators 
maintained that learning should involve a well-designed educational plan that stresses hard work. 
Devoted Educators, however, placed emphasis on nurturing students throughout the learning 
process. Meanwhile, Daring Educators contend knowledge is more fluid and self-constructed. 
Using Perry’s (1970) epistemological development scheme and Bowden’s (1990) conception of 
phenomenographic pedagogy, recommendations for praxis are offered for each perceptual identity. 

Keywords: epistemological positions; experiential learning; orientations to instruction; perceptual 
identities 

Introduction 

Why do educators choose to incorporate some instructional methods but ignore others? 
How can select educational techniques ignite a deep passion in teachers while others leave them 
feeling frustrated and underwhelmed? Mounting evidence (Braten & Stromso, 2005; Roth & 
Weinstock, 2013; Wadsworth, 2007) aimed at answering these questions points to a link between 
teachers’ instructional orientations and their personal epistemological beliefs. 

Personal epistemological beliefs, also known as nontranscedental epistemologies, are 
concerned with how knowing is situated in our daily lives (Perry, 1970; Schommer, 1990; Thayer-
Bacon, 2003). Perry (1970) first explored this phenomenon through an investigation that traced the 
epistemological positioning of 700 male undergraduates from Radcliff and Harvard. Perry’s (1970) 
work yielded an elaborate scheme of how the students progressed through four primary positions: 
(a) dualism, (b) multiplism, (c) relativism, and (d) relativism commitment. Today, most 
epistemological-based research stems from Perry’s (1970) seminal work (Belenky, Clinchy, 
Golderberger, & Tarule, 1986; Bendixen, Schraw, & Dunkle, 1998; Brownlee, Purdie, & Boulton-
Lewis, 2001; Schommer, 1990, 1993).  
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Contemporary evidence on the personal epistemology construct is well situated in the 
literature in regard to understanding its influences on student outcomes (Brownlee et al., 2001; 
Bendixen et al., 1998; Schommer, 1990). The literature demonstrates epistemological beliefs can 
influence students’ agricultural literacy, motivation, moral development, critical thinking, decision-
making, as well as a number of key learning outcomes (Hyytinen, Holma, Toom, Shavelson, & 
Lindblom-Ylänne, 2014; Mars & Ball, 2016; Peng & Fitzgerald, 2006; Pintrich & Garcia, 1994; 
Schommer, 1993, Yang, 2005). Therefore, the epistemological lens students’ use can shape their 
educational outcomes (Braten & Stromso, 2005; Bendixen et al., 1998; Schommer, 2004). 
However, conflicting evidence exists regarding the influence that teacher candidates’ personal 
epistemological positions have on the educational experiences they intend to provide their students 
(Braten & Stromso, 2005; Fives & Buehl, 2008; Kagan, 1992; Pajares, 1992; Roth & Weinstock, 
2013; Woolfolk-Hoy, Davis, & Pape, 2006; Wadsworth, 2007). For instance, Roberts, Baker, and 
Goossen (2016) found pre-service agricultural education students aligned congruently with Perry’s 
(1970) scheme when asked to describe their beliefs concerning the nature of knowledge. However, 
a chasm emerged when the pre-service teachers began contextualizing those beliefs in the context 
of school-based, agricultural education [SBAE] (Roberts et al., 2016). 

Despite the ambiguity of this construct, some scholars maintain teachers’ beliefs presage 
action and outcomes across learning environments (Braten & Stromso, 2005; Fives & Buehl, 2008). 
For example, effective teachers understand and use numerous strategies, theories, and processes to 
solve instructional and contextual issues and problems (Fives & Buehl, 2008). Further, they often 
exhibit skills that assist them in navigating various career challenges. These characteristics appear 
be more implicit than explicit, but remain essential to effective instruction (Wadsworth, 2007). 
Through SBAE’s programmatic dimensions, instructors are required to not only teach class at high 
level, but also advise students through their FFA and SAE experiences (Baker, Robinson, & Kolb, 
2012). As a result, agricultural educators must take on an array of job duties and there resulting 
challenges (Delnero & Montgomery, 2001; Robinson, Krysher, Haynes, & Edwards, 2010). To this 
point, Torres, Ulmer, and Aschenbrener (2008) identified numerous instructional challenges 
agricultural educators face across learning contexts. However, a need existed to understand how 
these challenges blend to influence the self-perceptions of SBAE instructors.  

Statement of the Problem, Purpose, and Research Question 

The literature demonstrates teachers often conflate epistemological beliefs, instructional 
training, and societal expectations of effective instruction to construct a single perceptual identity 
(Korthagen & Kessels, 1999). To understand how SBAE instructors’ perceptual identities are 
formed, it is important to understand how variables such as epistemological beliefs and teachers’ 
orientations toward instruction combine conceptually. Therefore, the current study sought to 
describe in what way Oklahoma SBAE instructors’ epistemological beliefs and orientations toward 
instruction combine to form their dominant perceptual identities. This study aligns with Priority 4 
of the National Research Agenda, which stresses “meaningful, engaged learning in all 
environments” (Roberts, Harder, & Brashears, 2016, p. 37). The following research question 
guided the investigation: How do SBAE instructors’ epistemological beliefs and orientations to 
instruction combine to form their perceptual identities? 

Theoretical Framework 

To accomplish study’s purpose, we grounded this investigation in two theoretical 
frameworks: (a) Perry’s (1970) epistemological development scheme, and (b) Bowden’s (1990) 
conception of phenomenographic pedagogy. Both theories will be discussed independently, 
followed by a description of the importance of integrating each.  
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Epistemological Beliefs 

Perry (1970) developed a scheme for classifying epistemological development through 
four major positions: (a) dualism, (b) multiplism, (c) relativism and (d) relativism commitment. 
The four positions are not conceptualized as fixed; rather they are situated on a continuum of 
shifting progression. Individuals operating in dualism believe knowledge is absolute (Perry, 1970). 
As such, knowledge and information should be delivered through an authority figure (Perry, 1970). 
In the second phase, multiplism, individuals believe knowledge is unsolidified instead of composed 
of facts and opinions (Perry, 1970). As individuals enter relativism, they undergo considerable 
growth in terms of epistemological sophistication (Perry, 1970). A key feature of relativistic 
thinking is the notion that knowledge is the result of effort. Further, they begin to consider that 
knowledge may be individually and contextually constructed. As individuals move into relativism 
commitment, relativistic thinking remains a key feature. However, fluidity among truths exists in 
which individuals value some beliefs over others (Perry, 1970).  

Phenomenographic Pedagogy 

The use of appropriate educational practices and conceptions of learning underpin 
phenomenographic pedagogy (Trigwell, Prosser, & Ginns, 2005). Bowden (1990) explained,  

In a sense phenomenographic research mirrors what good teachers do. It tries to 
understand what the students are doing in their learning. It attempts to discover 
what different approaches students are taking and to understand these in terms of 
outcomes of their learning activities. Good teachers do that as a preliminary to 
further action to help their students come to understand the concept and, of course, 
many do it instinctively. (Bowden, 1990, p. 9) 

A key assumption of phenomenographic pedagogy is the notion that more complete 
approaches to teaching and learning exist (Bowden, 1990). This awareness predicates teachers’ 
ability to facilitate conceptual change learning for their students (Bowden, 1990). Conceptual 
change learning is an advanced pedagogy in which students are challenged to problem solve, learn 
experientially, and develop key learning assumptions and conclusions themselves (Bowden, 1990; 
Trigwell et al., 2005). As such, this approach involves educators moving from a teacher-centered 
instruction where knowledge is handed down to more student-centered approaches. The theory 
involves many teaching and learning methods, however, it conceptualizes each on a continuum 
between teacher and student centered (Trigwell et al., 2005).  

Because each theory considered beliefs and practices in a manner of shifting progression, 
the integration of Perry’s (1970) epistemological development scheme and Bowden’s (1990) 
conception of phenomenographic pedagogy provided the necessary framework to analyze and 
interpret this phenomenon. We, therefore, were emboldened to seek out the diverse and ranging 
viewpoints SBAE instructors held of the perceptual self. 

Methodology 

Historically, research considering personal epistemological beliefs and orientations to 
instruction has been conducted using interviews or other forms of qualitative data (Baxter & 
Magolda, 2004). More recently, researchers have attempted to use quantitative instruments to 
measure this phenomenon (Jehng, Johnson, & Anderson, 1993; Schommer, 1990; Schraw et al., 
2002; Wood & Kardash, 2002). However, existing quantitative scales have produced inconsistent 
factor structures exhibiting low internal consistency reliability estimates (Schraw et al., 2002; 
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Schommer, 1993; Wood & Kardash, 2002). As a result, we determined Q methodology was the 
best way to explore SBAE instructors’ perspectives of their perceptual identities. Q methodology 
offers a unique way to analyze individual beliefs and opinions at the conceptual level, while also 
generating new theoretical typologies (McKeown & Thomas, 2013; Watts & Stenner, 2013). In 
using Q in this study, our interest lied in categorizing the subjective beliefs of SBAE instructors.  

To accomplish this, it was necessary to use a sorting procedure, called a Q-sort, which 
allows participants to organize their views holistically (McKeown & Thomas, 2013). For example, 
participants express their beliefs by ranking statements according to a condition of instruction. In 
the current study, the condition of instruction was “What do you believe about teaching and 
learning in agricultural education?” A correlation matrix is then produced based on participants’ 
unique rank of the statements. It is important to note that unlike traditional factor analysis that 
correlates an instrument’s items, Q methodology correlates individual sorts (Brown, 1980). By 
purposefully selecting individuals representing a wide-range of viewpoints, patterns of thought can 
emerge, or in the current study’s case, SBAE instructors’ perceptual identities.  

Thereafter, the matrix’s structure is analyzed through factor analysis. By analyzing and 
interpreting the factors, researchers can begin to identify similar and opposing views. As such, Q 
methodology promotes the idiosyncratic expression of participants’ beliefs while also providing an 
assessable framework for interpretation. As a methodological approach, Q differs from traditional 
quantitative factor analysis in that correlations are made between sorters rather than items (Brown, 
1980). As such, a key feature of Q is the use of purposeful sampling to select participants exhibiting 
a wide-range of viewpoints (Watts & Stenner, 2013).  

Small sample sizes are also acceptable in Q-methodology because participants’ 
observational perspectives are their own (McKeown & Thomas, 2013). Therefore, researchers’ 
interpretations are secondary to participants’ views emerging through the Q-sort procedure (Brown 
1980; McKeown & Thomas, 2013; Watts & Stenner, 2013). As a result, validity and reliability are 
not major concerns in comparison to conventional research methodologies (Brown 1980; 
McKeown & Thomas, 2013; Watts & Stenner, 2013). In traditional quantitative research, reliability 
is determined by the degree to which instruments yield stable and consistent results (Creswell, 
2012). In Q, however, emphasis is placed on replication. For instance, under a similar condition of 
instruction researchers may seek to compare whether similar factors emerge. Therefore, Q 
methodology provides a glimpse into participants’ beliefs at a given time, rather than generalizing 
outcomes based on respondent characteristics. As a result, Q methodologists only seek to generalize 
to the concourse generated by participants’ subjective viewpoints (Brown, 1980).  

Methods 

In the initial design of this study, we conducted a thorough review of the literature – 
including existing instruments designed to measure epistemological beliefs and orientations to 
instruction, to ensure participants’ full range of views were represented (Belenky et al., 1986; 
Bowden, 1990; Perry, 1970; Roberts et al., 2016; Schraw, Bendexin, & Dunkle, 2002; Schommer, 
1990; Schommer-Akins, 2004; Trigwell & Prosser, 2004; VanBeek, DeJong, Minnaert, & 
Wubbels, 2014). Further, we qualitatively analyzed written statements collected from SBAE 
instructors. Through this process, we generated 227 initial statements, which represented the 
concourse of this study (Watts & Stenner, 2013). However, the sheer volume of the concourse 
prevented us from using all 227 statements. Therefore, we developed four theoretical categories to 
structure a sampling of the concourse.  
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We used the following theoretical categories to guide our concourse sampling: (a) dualistic 
teaching, (b) multiplistic teaching, (c) relativistic teaching, and (d) relativistic commitment 
teaching. The categories uniquely merged the two theoretical frameworks employed in this study 
(McKeown & Thomas, 2013). In dualistic teaching, knowledge is received. Instructors deliver 
knowledge to students through fact-based, lecture-driven techniques. In the second category, 
multiplistic teaching, knowledge is subjective. For example, instructors’ present multiple 
perspectives; however, knowledge remains fixed and certain. Meanwhile, in relativistic teaching, 
knowledge is procedural. Educators emphasize hard work that moves through a process of abstract 
concepts and hands-on application. In the final theoretical category, relativistic commitment 
teaching, knowledge is fluid and contextually constructed. Therefore, instructors encourage 
students to consider multiple sources and experiences to attain knowledge. Through the theoretical 
categories, we pursued statements reflecting homogeneity within each category, while maintaining 
heterogeneity between categories. To accomplish this, we negotiated statements through the 
theoretical categories. As a result, we chose to sample 36 statements —nine for each theoretical 
category — that best reflected participants’ full range of views regarding the phenomenon. 
Appendix A provides a comprehensive list of the 36 sampled statements and their corresponding 
theoretical categories. 

Participants, Data Collection, and Analysis  

After obtaining our concourse sample, we began to recruit participants. The participants, 
known as the P-set in Q, consisted of 30 SBAE instructors from across Oklahoma. Upon IRB 
approval, we purposively selected 9 females and 21 males. Among the participants, 23 identified 
as white, six as American Indian, and one as other. Participants were between 23 to 57 years old 
and ranged in teaching experience from 1 to 34 years. We recruited participants by emailing them 
individually and sending them a description of the study, as well as a consent form. We then 
traveled to participants’ location of preference to conduct the sort. To facilitate the procedures of 
this study, we provided participants a packet of 36 statements and asked them to sort the statements 
into three separate categories: (a) most like me, (b) most unlike me, and (c) neutral (McKeown & 
Thomas, 2013). Participants then self-sorted the statements and placed them onto a forced 
distribution (see Figure 1) in a ranking order of personal preference from -4 to +4. 

We then sought to analyze participants’ Q-sorts. Therefore, analysis began by entering data 
into PQ Method® version 2.35 (Schmolck, 2014). Through our use of PQ Method® we were able 
to conduct three statistical tests: (a) correlation, (b) factor analysis, and (c) computation of factor 
scores (McKeown & Thomas, 2013). Thereafter, we deeply analyzed the results of each test. The 
correlation matrix provided insight into how participants’ sorts correlated to one another. 
Therefore, we were able to examine which participants were homogenous in their beliefs about 
teaching and learning in SBAE. To extract factors, we employed principle component analysis 
(PCA). PCA yields an unrotated factor report consisting of eigenvalues and the amount of explained 
variance in eight primary factors. In Q, eigenvalues are a numerical representation of the amount 
of variation in each factor (McKeown & Thomas, 2013). Therefore, factors are ranked in order of 
importance based on the magnitude of the eigenvalues. Brown (1980) suggested eigenvalues 
greater than 1.0 should be considered significant, while those below 1.0 should be excluded from 
further analysis.  
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Figure 1. Example of a forced distribution participants received to complete the Q-sort. 

Therefore, with the analytic assistance of PCA, we conducted a systematic comparison of 
one, two, three, four, and five factor solutions. Ultimately, we chose to use a three-factor solution 
to represent our findings because it accounted for the greatest number of participants as well as the 
largest amount of variance, i.e., 54% of the total variance. We then rotated the factor to a simple 
structure using the Varimax rotation. After rotating the factors, factor arrays were produced. The 
factor arrays illuminated subsets of participants who shared similar beliefs. Based on the selected 
factor solution, we also generated outputs for factor loadings, factor scores, and consensus and 
distinguishing statements unique to each factor.  

To identify defining sorts, we analyzed the factor matrix (see Table 1) by establishing a 
base significance of 0.41. To be considered defining, a sort must load high (significantly) and pure 
on only one factor (all defining sorts are bolded in Table 2). In all, 20 sorts were considered 
defining. We considered sorts that did not load high and pure on only one factor to be confounded; 
therefore, they were not used for further analysis in this study. 

  



Roberts & Montgomery Using Epistemological Positions and Orientations … 
 

Journal of Agricultural Education 157  Volume 58, Issue 1, 2017 

Table 1 

Factor Matrix with Participant Demographics 

P Number/ 
Gender 

Age Years of 
Experience 

Ethnicity Factor Loadings 
1                      2                      3 

1-male 25 3 White 0.61 0.22 0.21 

2-male 40 18 White 0.47 0.36 0.32 

3-male 25 2 White 0.63 0.34 0.36 

4-male 35 11 Native American 0.77 0.02 0.35 

5-male 57 20 White 0.63 0.17 0.22 

6-female 28 5 White -0.16 0.67 0.37 

7-male 26 4 White 0.15 0.59 -0.28 

8-female 33 10 White 0.21 0.70 0.23 

9-female 23 1 White 0.17 0.66 0.32 

10-male 39 16 Native American 0.11 0.57 0.30 

11-male 53 26 Native American 0.24        0.50 0.31 

12-male 40 17 Native American 0.23     0.58    0.08 

13-male 24 2 White 0.35     0.63    0.06 

14-male 29 7 White 0.31  0.47    0.23   

15-male 37 14 White 0.09    0.16     0.72 

16-male 55 34 White 0.03     0.33     0.79 

17-male 52 30 White 0.37    0.01     0.53 

18-female 35 12 White 0.41   0.02   0.71 

19-male 40 18 White 0.22    0.28     0.69 

20-female 43 20 White 0.22 0.13 0.72 

21-female 28 6 Native American 0.45    -0.63 -0.38 

22-female 27 1.5 White 0.41 0.56 0.43 

23-male 48 25 White 0.19     0.45     0.43 

 



Roberts & Montgomery Using Epistemological Positions and Orientations … 
 

Journal of Agricultural Education 158  Volume 58, Issue 1, 2017 

Table 1 (continued) 

Factor Matrix with Participant Demographics 

P Number/ 
Gender 

Age Years of 
Experience 

Ethnicity Factor Loadings 
1                      2                      3 

24-male 51 29 White 0.51     0.50     0.31 

25-male 27 5 White 0.00  0.49     0.72 

26-male 25 1 Native American 0.32    -0.05  -0.07 

27-female 23 1 White -0.04  0.34     0.04 

28-male 41 17 White   0.34     0.51     0.45 

29-female 25 2 Other 0.54     0.49    0.45 

30-male 26 4 White 0.67     0.47    0.13 

Number of Defining Sorts  5      9          6 

% Explained Variance  15% 20% 19% 

Note. Defining sorts are bolded. 

Upon identifying the three-factor solution, we used abductive reasoning to analyze how the 
statements loaded on each factor (Schmolck, 2014). To assist in our interpretation, we conducted 
follow-up interviews with three high and pure loaders for each factor (n = 9). High and pure loaders 
were participants loading high on one factor, but low on the other two factors. After completing the 
follow-up interviews, we then used the NVivo® qualitative data software program to assist with 
the coding, categorization, and generation of themes using Corbin’s and Straus’s (2015) constant 
comparative method.  

After developing initial themes from the qualitative data, we followed Mauldin’s (2012) 
recommendations for interpretation. We began by developing comparison and contrast matrices 
that integrated data from multiple sources. For example, we compared correlations between factors, 
considered Z-scores differences, examined distinguishing and consensus statements for each array, 
compared statements across arrays, studied participants’ demographics, reflected on memos of 
participants sorting behaviors in the field, and considered emergent themes from the qualitative 
strand of data. By comparing similarities and discrepancies across each data point, we constructed 
a unique profile of each factor (Mauldin, 2012).  

Throughout this in-depth analytic process, we revised factor profiles multiple times to 
ensure participants’ views were accurately represented (Mauldin, 2012). By comparing the data 
profiles against relevant theoretical and conceptual bases, three unique perceptual identities 
emerged: Diligent Educator, Daring Educator, and Devoted Educator. Each perceptual identity 
represents how epistemological beliefs and orientations combine to form a perception that SBAE 
instructors may hold regarding teaching and learning. In the findings, each perceptual identity is 
narratively and visually depicted to help provide a rich insight into each perspective.  
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Findings 

Twenty of the participating SBAE instructors loaded significantly on one of three emergent 
perceptual identities: Diligent Educator, Daring Educator, or Devoted Educator. All three 
perceptual identities stressed the need for hands-on learning to enrich the acquisition of knowledge. 
However, each position also held a unique perspective concerning the role of the instructor in 
facilitating these experiences. To provide an evocative depiction of each perceptual identity, we 
chose to represent each using an expressive icon in Table 2.  

Table 2  

Expressive icon and description of each perceptual identity  

Perceptual Identity Expressive Icon Description 

Diligent Educator   Learning is a process involving 
persistence. Effort is the key to 
successful teaching and learning. 

Daring Educator   Learning involves encouraging 
students to expand their ways of 
thinking through self-directed 
experiences. 

 

Devoted Education  Learning depends on the amount 
of support provided. Students 
must receive encouragement 
when applying concepts. 

 

In total, five teachers with a large range of teaching experience, 2 to 20 years, held the 
Diligent Educator perceptual identity. This identity is mainly comprised of white males, with only 
one identifying as Native American. Nine teachers also identified as a Daring Educator, which was 
the most diverse perceptual identity in terms of sex (6 males, 3 females), and ethnicity (6 white, 3 
Native Americans). The final perspective, Devoted Educator, was largely composed of white males 
having significant teaching experience, 12 to 34 years. In the following sub-sections, each 
perceptual identity will be described narratively to offer a more nuanced representation of the 
viewpoint. Further, specific statements (along with their corresponding array position) will also be 
provided at the conclusion of each description to promote credibility of the study’s findings.  

Diligent Educator 

For Diligent Educators, learning is a process involving persistence and follow-through, 
much like the American farmer. In fact, effort seems to be the key to successful teaching and 
learning (19, +3). Through the analysis of this perceptual identity, two major themes emerged from 
the data. Diligent Educators held the position that hard work is a major element of the learning 
process (20, +4). Therefore, they strive to ensure their students understand the content before 
moving into a higher level of abstraction (27, +3). For example, Diligent Educators might use direct 
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instruction to explain the subject matter and then carefully guide students through a step-by-step 
application of the concept (23, +4). Further, it is important for Diligent Educators to set and measure 
pre-established objectives of the learning process by clearly stating expectations. Through this 
calculated process, students begin to realize no agricultural concept is too challenging for them to 
grasp (3, -4). The key is simply exerting the necessary effort. 

This identity also held the belief that authority should trump opinion. For instance, Diligent 
Educators do not see value in stimulating debates or hearing from various points-of-view (15, -3). 
Instead, lessons are carefully crafted and delivered to students based on experience (10, -4). 
Therefore, through their attentiveness, Diligent Educators can deliver valuable evidence-based 
information to students, rather than letting them discover the concepts (33, -3). As such, 
information from textbooks can often be neglected for what they, the authority, perceive as 
important or relevant to the students’ learning (2, -3). One participant explained, “teaching is about 
sharing what you know, sometimes you just can’t find that information in a textbook.” The Diligent 
Educator also uses their authority to monitor students’ progress and clarify their expectations of the 
learning outcomes. Table 3 provides the central statements to this perspective. 

Table 3 

Array Positions for Diligent Educator Statements  

No. Statement Array 
Position 

20 One learns little if one does not work hard in agricultural classes. +4 

23 In agricultural courses learning is a process that moves from teaching theory to hands-
on applications of the subject. 

+4 

26 It is important in agriculture courses to completely describe specific objectives 
that relate to what I expect them to learn. 

+3 

27 I structure my teaching in agriculture courses to help students first understand the topic 
and then be able to apply it to the real world. 

+3 

19 Knowing how to learn is more important than the acquired facts in the 
agricultural courses I teach. 

+3 

15 When teaching agricultural courses, I deliberately provoke debate and discussion. 
But there is always a winning side. 

-3 

2 In agriculture courses, I mainly concentrate on covering the information available from 
key texts and readings 

-3 

33 As an agricultural teacher, I am more a facilitator of the learning process. 
Students must discover the truth themselves. 

-3 

3 The best ideas in agriculture are usually too complicated to understand. -4 

10 In agriculture what is true is a matter of opinion. -4 

Note. Distinguishing statements are in bold. 
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Daring Educator  

Driven by a passion to explore the depths of the learning terrain (see Table 4), Daring 
Educators attempt to stretch their students’ ways of thinking by daring them to dig deeper into 
concepts (36, +4). For instance, memorization is not valued. Instead, students should be provided 
learning experiences that ask them to question and possibly alter their existing thoughts about 
agricultural topics (29, +4). However, it is important for Daring Educators to empower their 
students to draw conclusions, which means they serve as a facilitator throughout the learning 
process, rather than an authority figure (33, +3).  

Dissonance is also a key element Daring Educators employ to challenge their students’ 
perspectives (34, +3). One Daring Educator explained,  

Sometimes to get your point across, some high school kids have to be thrown into 
a situation or problem so that they can just figure it out themselves. You know 
sometimes it just doesn’t make sense to them unless they are facing the situation 
head on. 

Because Daring Educators place emphasis on learning as a fluid process, they worry less 
about the amount of content learned and more about the depth of learning (6, -3). Therefore, an 
emphasis is placed on assisting learners as they begin to practice new learning behaviors and solve 
relevant issues and problems. They offer assistance by daring students to connect new ideas with 
existing knowledge; it is through this problem-solving technique that students can apply concepts 
to their lives, which reduces the complexity of some topics (3, -4). Through this challenging 
process, students can begin to see how their learning connects to real-world problems. Ultimately, 
Daring Educators attempt to help their students see problems differently (36, +4). Daring Educators 
significant statements are outlined in Table 4. 

Devoted Educator 

Devoted educators find it important to support students throughout the learning process 
(16, +3), while emphasizing that learning must be applicable to their everyday lives (27, +4). In 
fact, they maintain positive learning experiences are essential before learners can gain more 
complex skills and knowledge. They also emphasize learning as an intuitive process requiring 
proper facilitation, devotion, and a shared appreciation among all of those involved (23, +4). One 
sorter explained,  

Having a connection with my students is key. When they are feeling frustrated with 
learning, I try to tell a personal story about when I struggled with learning something. It seems to 
encourage them when they see that sometimes I struggle to. 
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Table 4 

Array Positions for Daring Educator Statements  

No. Statement Array 
Position 

36 I see teaching as helping students develop new ways of thinking in agriculture +4 

29 Agriculture courses should help students question their own understanding of the 
subject matter 

+4 

33 As an agricultural teacher, I am more a facilitator of the learning process. 
Students must discover the truth themselves 

+3 

28 The more you know about agriculture, the more there is to know +3 

34 My students learn best when they are exposed to something that makes them 
uncomfortable. It makes them think more deeply and question their perspective 

+3 

4 Agriculture instructors should focus on scientific theories -3 

6 It is important to present a lot of content to students so they know what they have 
to learn for this subject 

-3 

10 In agriculture what is true is a matter of opinion -3 

2 In agriculture courses, I mainly concentrate on covering the information available 
from key texts and readings 

-4 

3 The best ideas in agriculture are usually too complicated to understand -4 

Note. Distinguishing statements are in bold. 

Devoted Educators maintained that learning should challenge students to think differently. 
They facilitate this belief by carefully monitoring students’ feelings and by providing proper 
support (29, +3). Time is dedicated so students can reflect, discuss, and also form their own 
conclusions (16, +3). Through this support, students are able to properly form new perspectives on 
agricultural topics, while also feeling safe in their learning environment. For Devoted Educators, it 
is not about what students have accomplished, but the new heights they have reached through 
growing together (29, +3). For instance, group discussions and reflections stimulate various 
perspectives. Nevertheless, reflective writing strategies also allow students to form their own 
thoughts and have the final word. Ultimately, Devoted Educators goal is to help their students gain 
a deeper appreciation for new and diverse ways of thinking (36, +3). Devoted Educators significant 
statements are presented in Table 5. 
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Table 5 

Array Positions for Devoted Educator Statements  

No. Statement Array 
Position 

27 I structure my teaching in agriculture courses to help students first understand the topic 
and then be able to apply it to the real world 

+4 

23 In agricultural courses learning is a process that moves from teaching theory to hands-
on applications of the subject 

+4 

16 I set aside some teaching time so that the students can discuss, among themselves, 
key concepts and ideas in this subject 

+3 

36 I see teaching as helping students develop new ways of thinking in agriculture +3 

29 Agriculture courses should help students question their own understanding of the 
subject matter 

+3 

8 I should know the answers to any questions that students may put to me -3 

5 Just teaching students only facts about agriculture is silly -3 

24 How much you get from your learning in agricultural courses depends mostly on your 
effort. 

-3 

10 In agriculture what is true is a matter of opinion. -4 

4 Agriculture instructors should focus on scientific theories. -4 

Note. Distinguishing statements are in bold. 

Conclusions 

This study’s purpose was to describe in what ways Oklahoma SBAE instructors’ 
epistemological beliefs and orientations toward instruction combine to form their dominant 
perceptual identities. As a result, we identified three distinct perceptual identities for SBAE 
instructors: Diligent Educator, Daring Educator, and Devoted Educator. Alignment of 
epistemological beliefs and orientations to instruction seemed to complement the agricultural 
education literature base. For example, results suggested SBAE instructors’ perceptual identities 
are rooted in experiential learning. This finding is congruent with current agricultural education 
literature (Roberts et al., 2016).  

However, our findings also add important new elements to the knowledge base. For 
instance, although agricultural educators did believe in teaching experientially, each of the views 
differed in how they believed these experiences should be delivered to students. For example, 
Diligent Educators promoted hands-on learning but preferred to facilitate these experiences through 
teacher-centered methods. Conversely, Daring Educators, a position held by nine of the 30 
participants, contended that knowledge is fluid. Therefore, SBAE instructors should be cautious to 
intervene during learning. This mindfulness allows students to make mistakes and self-construct 
knowledge through student-centered approaches. Meanwhile, Devoted Educators maintained the 
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learning environment is essential. Therefore, they emphasized nurturing and supporting students 
needs through hands-on activities.  

Implications, Recommendations, and Discussion 

The findings from this study are encouraging given Jenkins et al.’s (2010) finding that 
effective SBAE instructors should provide learning experiences that are hands-on and contextual. 
However, the literature also demonstrates SBAE instructors tend to misjudge their conceptions of 
and ability to deliver effective instruction (Roberts et al., 2016). Therefore, SBAE instructors might 
achieve instructional benefits by gaining a heightened awareness of their perceptual identity. For 
example, this awareness might maximize instructor effectiveness given agricultural education’s 
diverse curricula and learning contexts (Robinson, Kelsey, & Terry, 2013). To that end, we offer a 
conceptual diagram of SBAE instructors’ perceptual identities in Figure 2. 

Figure 2. SBAE instructors’ perceptual identities in conceptual space. 

In the diagram, the three perceptual identities  Diligent Educator, Daring Educator, and 
Devoted Educator  are positioned in alignment with their epistemological and instructional 
prioritization. Therefore, we were not only able to examine how epistemological beliefs and 
orientations to instruction combined to form the perceptual identities of SBAE instructors but also 
where they combined in conceptual space. In the future, this diagram might be used as a tool to 
enhance educators’ awareness of their perceptual identities. Through this awareness, professional 
growth might eventually be strengthened for SBAE instructors. 

Mindfulness of practice has been shown to be an important characteristic of effective 
teachers. Such metacognitive awareness assists teachers in coping with the ill-defined problems 
they face in the school environment (Kitchener, 1983). Therefore, teachers that believe knowledge 
is absolute may have trouble adapting and working in ambiguous environments. By encouraging 
deeper awareness of epistemological beliefs and orientations to instruction, SBAE instructors might 

Student Centered 

Teacher Centered 

Relativism  
Commitment Relativism  Multiplism  Dualism  
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find it easier to adjust to their working environment. For example, mindfulness of one’s perceptual 
identity could encourage instructors to adapt the design of their courses to local contexts. Over 
time, these changes might also help SBAE instructors to mature into skilled professionals that can 
recognize the needs of their students and shift their practices accordingly. Such changes could also 
allow SBAE instructors to align more congruently with characteristics of effective instruction, 
which call them to “effectively determine student needs, plan for instruction, and evaluate students” 
(Roberts & Dyer, 2004, p. 85).  

It is important to emphasize that each perceptual identity has a number of strengths and 
weakness associated with its unique position. However, through greater awareness, educators can 
begin to enhance their effectiveness by monitoring and modifying their teaching style to 
complement students’ learning preferences (Hyytinen et al., 2014). Therefore, educators can make 
purposeful pedagogical decisions given the unique learning terrain in which they find themselves.  

To help concretize the importance of epistemological positions and orientations to 
instruction for SBAE instructors, we offer the following recommendations for praxis for each 
perceptual identity. We would first like to emphasize that before SBAE instructors can increase 
their effectiveness, they must be open to transitioning into positions that go against their natural 
preference. Diligent Educators, for example, prefer to deliver instruction through teacher-centered 
approaches emphasizing hard work. We recommend that Diligent Educators recognize that to 
connect with learners’ interests, that they take the time to build relationships and promote autonomy 
throughout the learning process (Rogers & Meek, 2015).  

On the other hand, Daring Educators prefer to allow students the flexibility to test 
boundaries and construct their own knowledge. Nevertheless, it is important for Daring Educators 
to recognize that at times an outcomes-oriented approach is needed to ensure quality standards are 
achieved. Meanwhile, Devoted Educators feel it necessary to support students throughout their 
learning endeavors. Mounting empirical evidence demonstrates, however, that dissonance can 
often lead to more transformative learning (Mezirow, 1991; 2000). Therefore, Devoted Educators 
should recognize when a less structured learning environment might be more appropriate.   

Korthagen and Kessels (1999) noted that societal expectations play a fundamental role in 
shaping SBAE teachers’ perceptual identities; therefore, additional research is needed to 
understand the particular environmental factors that might influence epistemological beliefs and 
orientations to instruction. Understanding these influences more intimately could hold important 
implications for teacher resiliency. For example, could SBAE teachers who are more apt to believe 
there are multiple sources of knowledge and varying perspectives, be more resilient to societal 
expectations and environmental pressures? Future research should also explore whether targeting 
specific epistemological beliefs and instructional practices during teacher preparation and 
professional development might encourage SBAE instructors to evolve into a more sophisticated 
perceptual identity category. 

With increasing environmental pressures (i.e. testing, reforms to teacher evaluations, etc.) 
influencing contemporary practice, it is also important to examine whether these factors might 
suppress SBAE instructors’ epistemological beliefs and orientations to instruction. For example, 
could environmental factors influence SBAE instructors’ use of particular teaching methods despite 
their innate beliefs about teaching and learning? As such, it is imperative to explore whether SBAE 
instructors’ epistemological positions and orientations to instruction truly reflect their practice. 
Although the perceptual self is a complex construct, understanding its depths might hold powerful 
implications for the agricultural education discipline.    
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Appendix A 

Q Statements and Theoretical Categories 

No.  Statement Theoretical Category 

1 Most things in agriculture worth knowing are easy to teach 
and for students to understand 

Dualistic Teaching 

2  In agriculture courses, I mainly concentrate on covering the 
information available from key texts and readings 

Dualistic Teaching 

3 The best ideas in agriculture are usually too complicated to 
understand 

Dualistic Teaching 

4 Agriculture instructors should focus on scientific theories Dualistic Teaching 

5 Just teaching students only facts about agriculture is silly Dualistic Teaching 

6 It is important to present a lot of content to students so they 
know what they have to learn for this subject 

Dualistic Teaching 

7 Lecturing is an effective way for students to learn agriculture 
content 

Dualistic Teaching 
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No.  Statement Theoretical Category 

8 I should know the answers to any questions that students may 
put to me 

Dualistic Teaching 

9 

 
In the ag classes I teach, I provide the students with the 
information they will need to pass the formal assessments 

Dualistic Teaching 

10 In agriculture what is true is a matter of opinion Multiplism Teaching 

11 If two people are arguing about an agricultural issue, both of 
them could be wrong 

Multiplism Teaching 

12 What is true today may not always be true tomorrow when 
teaching agriculture 

Multiplism Teaching 

13 There is always a right answer to the assignments I give 
students 

Multiplism Teaching 

14 In my interactions with students in agricultural courses, I try 
to stimulate discussions from various points-of-view 

Multiplism Teaching 

15 When teaching agricultural courses, I deliberately provoke 
debate and discussion. But there is always a winning side 

Multiplism Teaching 

16 I set aside some teaching time so that the students can discuss 
key concepts and ideas in this subject 

Multiplism Teaching 

17  I feel as though students learn best when they are allowed to 
debate the course material 

Multiplism Teaching 

18 If people can’t understand something in agriculture right 
away, they should keep on trying 

Relativism Teaching 

19 Knowing how to learn is more important than the acquired 
facts in the agricultural courses I teach 

Relativism Teaching 

20 One learns little if one does not work hard in agricultural 
classes 

Relativism Teaching 

21 Everyone in agricultural classes first needs to learn how to 
learn 

Relativism Teaching 

22 Ag students will learn better if they focus more on the 
process of understanding rather than the facts to be acquired 

Relativism Teaching 

23 In agricultural courses learning is a process that moves from 
teaching theory to hands-on applications of the subject 

Relativism Teaching 

24 How much you get from your learning in agricultural courses 
depends mostly on your effort 

Relativism Teaching 
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No.  Statement Theoretical Category 

25 Just because one tries hard in agricultural classes, doesn’t 
mean they will understand the course material 

Relativism Teaching 

26 It is important in agriculture courses to completely describe 
specific objectives that relate to what I expect them to learn 

Relativism Teaching 

27 

 

I structure my teaching in agriculture courses to help students 
first understand the topic and then be able to apply it to the 
real world 

Relativism Teaching 

28 The more you know about agriculture, the more there is to 
know 

Relativism Commitment 
Teaching 

29 Agriculture courses should help students question their own 
understanding of the subject matter 

Relativism Commitment 
Teaching 

30 A lot of teaching time in agriculture courses should be used 
to question students’ ideas 

Relativism Commitment 
Teaching 

31 Students should question what experts say in agriculture, and 
discover the truth themselves 

Relativism Commitment 
Teaching 

32 If students try hard enough in agricultural classes, they can 
find the answer to almost anything 

Relativism Commitment 
Teaching 

33 As an agricultural teacher, I am more a facilitator of the 
learning process. Students must discover the truth 
themselves 

Relativism Commitment 
Teaching 

34 My students learn best when they are exposed to something 
that makes them uncomfortable. It makes them think more 
deeply and question their perspective 

Relativism Commitment 
Teaching 

35 It is important to make opportunities available for students to 
discuss their changing understanding of agricultural topics 

Relativism Commitment 
Teaching 

36 I see teaching as helping students develop new ways of 
thinking in agriculture 

Relativism Commitment 
Teaching 
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Developing Self-Efficacy: Exploring Preservice 
Coursework, Student Teaching, and Professional 
Development Experiences  

Aaron J. McKim1 & Jonathan J. Velez2 

Abstract 

To extend current understanding of school-based agriculture teacher development, this study 
explored the relationship between teacher development experiences and the self-efficacy of early 
career agriculture teachers. Three teacher development experiences were of interest: (a) 
preservice coursework, (b) student teaching, and (c) professional development. Teacher 
development experiences were analyzed in relation to classroom management self-efficacy, 
instructional strategies self-efficacy, leadership self-efficacy, science teaching self-efficacy, and 
math teaching self-efficacy. The relationships between development experiences and self-efficacy 
were analyzed through five linear regressions with teacher development experiences as 
independent variables and the five areas of self-efficacy as separate dependent variables. Only 
statistically insignificant relationships were identified for classroom management self-efficacy and 
instructional strategies self-efficacy. Student teaching and professional development were 
statistically significant, positive predictors of leadership self-efficacy. Professional development 
was also identified as a statistically significant, positive predictor of science teaching self-efficacy. 
Additionally, preservice coursework was a significant, positive predictor of math teaching self-
efficacy. Findings are discussed in relation to the social cognitive theory, with emphasis on 
practical recommendations to enhance teacher development.  

Keywords: teacher development; self-efficacy; classroom management; instructional strategies; 
leadership; science teaching; math teaching  

Introduction and Theoretical Framework 

Albert Bandura is credited with the seminal works on self-efficacy. Bandura identified self-
efficacy as “…[individuals’] judgments of their capabilities to organize and execute courses of 
action required to attain designated types of performances” (1986, p. 391). Through extensive 
research, self-efficacy has emerged as an essential predictor of success in a wide range of tasks, 
including teaching (Bandura, 1995). In education, the self-efficacy of a teacher is referred to as 
teacher self-efficacy. The most commonly used definition for teacher self-efficacy states, “the 
teacher’s belief in his or her capability to organize and execute courses of action required to 
successfully accomplish a specific teaching task in a particular context” (Tschannen-Moran, 
Woolfolk Hoy, & Hoy, 1998, p. 233). The current study explored the development of teacher self-
efficacy among early career, school-based agricultural education (SBAE) teachers. 

Self-efficacy, and teacher self-efficacy, are developed through four types of experiences: 
(a) mastery experiences, (b) vicarious experiences, (c) social persuasion, and (d) physiological and 
emotional states (Bandura, 1977, 1986). A mastery experience, the strongest potential developer of 
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self-efficacy, refers to successfully completing a given task. Past success provides a roadmap for 
future success, thus enhancing self-efficacy (Bandura, 1986). Vicarious experiences, the second 
potential developer of self-efficacy, entails observing another individual complete a given task. 
Research suggests vicarious experiences are most powerful when the individual being observed is 
similar to the observer (Bandura, 1986). The third potential developer of self-efficacy, social 
persuasion, entails being told you can complete a given task. For example, a cooperating teacher 
telling a student teacher “you can do this” before a lesson, may enhance the self-efficacy of the 
student teacher (McKim & Velez, 2016). Finally, physiological and emotional states, the fourth 
potential developer of self-efficacy, refers to biological (e.g., sweaty palms) and psychological 
(e.g., nervousness) states when contemplating a given task. Perceptions of physiological and 
emotional states provide clues for the individual as to how successful or unsuccessful they will be 
when attempting a given task (Bandura, 1986). The process of self-efficacy development through 
the four previously described methods, which falls under the umbrella of social cognitive theory 
(Bandura, 1977, 1986), provides the theoretical foundation for this research.  

We operationalized the theoretical foundation of self-efficacy by noting the presence of mastery 
experiences, vicarious experiences, social persuasion, and physiological and emotional states 
within preservice coursework, student teaching, and professional development (McKim & Velez, 
2016; Tschannen-Moran et al., 1998; Woolfolk & Hoy, 1990). The presence of self-efficacy 
building opportunities within teacher development experiences was foundational to considering the 
relationship between teacher development experiences and SBAE teacher self-efficacy. The 
conceptual model (see Figure 1) illustrates the link between teacher development experiences, self-
efficacy building experiences, and self-efficacy.  

 
 
 
 
 
 
 
 
 

 

Figure 1. Conceptual model linking teacher development experiences, self-efficacy development, 
and SBAE teacher self-efficacy. 

SBAE teacher self-efficacy has emerged as an important variable for a variety of reasons, 
including its positive association with career commitment (Blackburn & Robinson, 2008; Knobloch 
& Whittington, 2003; McKim & Velez, 2015, 2016; Swan, 2005; Whittington, McConnell, & 
Knobloch, 2006). As SBAE continues to struggle with teacher recruitment and retention, especially 
among early career teachers (Foster, Lawver, & Smith, 2014), research into the development of 
self-efficacy may offer insights to enhance the retention of new teachers.  

Given the importance of self-efficacy to success in the classroom and teacher retention, 
educational research has explored methods for improving teacher self-efficacy. Knobloch (2001) 
pioneered self-efficacy development research in SBAE when he studied the relationships between 
early field experiences, peer teaching, and the self-efficacy of first year, undergraduate students in 
agricultural education. The research completed by Knobloch found involvement in early field 
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experiences was not related to increased self-efficacy. However, for one of the two groups 
investigated, peer teaching was associated with increased self-efficacy. As a result, peer teaching, 
which combines mastery and vicarious experiences (McKim & Velez, 2016), was endorsed as a 
method to develop self-efficacy among undergraduate agricultural education students. 

 Continued self-efficacy research shifted analysis from students in preservice courses to 
student teachers and practicing teachers. Knobloch and Whittington (2002) undertook this research 
by exploring the relationship between teacher development experiences and the self-efficacy of 
student teachers through third year SBAE teachers in Ohio. Among the variables studied, collective 
teacher efficacy (i.e., feeling you are part of a larger, school-wide team helping students), perceived 
teacher preparation quality, and perceived student teaching quality explained 17% of the variance 
in teacher self-efficacy. Additional research has supported the relationship between a positive 
student teaching experience and increased self-efficacy (Knobloch, 2006; Whittington et al., 2006; 
Wolf, 2008).  

The identified importance of student teaching in self-efficacy development warranted 
deeper investigation into the nuances of this experience. Within SBAE, research has focused on 
changes in self-efficacy during student teaching. Research has identified on-campus instruction, 
prior to student teaching, consistently increases self-efficacy (Harlin, Roberts, Briers, Mowen, & 
Edgar, 2007; Roberts, Harlin, & Ricketts, 2006; Roberts, Mowen, Edgar, Harlin, & Briers, 2007). 
Analyses of self-efficacy at the half-way point of student teaching has revealed a decrease in the 
self-efficacy of student teachers (Harlin et al., 2007; Roberts et al., 2006; Roberts et al., 2007). By 
the completion of student teaching, however, self-efficacy among student teachers returns to its 
highest level. This trend suggests instruction before student teaching enhances self-efficacy through 
positive mastery experiences (e.g., peer teaching), vicarious experiences (e.g., observing others 
teach), and social persuasion (e.g., encouragement from instructors). This initial surge of self-
efficacy decreases as student teachers experience early challenges, resulting in negative mastery 
experiences and decreased self-efficacy. However, as the experience continues, student teachers 
gain additional mastery experiences in the classroom, increasing self-efficacy (McKim & Velez, 
2016). 

Looking beyond the ebb and flow of self-efficacy during student teaching, Wolf, Foster, 
and Birkenholz (2010) concatenated a variety of experiences as mastery, vicarious, or social 
persuasion and explored their relationship to the self-efficacy of student teachers in Ohio. Vicarious 
experiences accounted for the largest proportion of self-efficacy variance. Specifically, observing 
a first year SBAE teacher accounted for 11% of overall teacher self-efficacy and 17% of 
instructional strategies self-efficacy among student teachers. Additionally, verbal feedback from a 
cooperating teacher, categorized as social persuasion, was positively correlated with overall teacher 
self-efficacy. However, the number of classes taught during student teaching, categorized as a 
mastery experience, was negatively associated with classroom management self-efficacy (Wolf et 
al., 2010).  

In total, SBAE research suggests student teaching is an important crucible which includes 
components that support, and detract from, the development of teacher self-efficacy (Harlin et al., 
2007; Roberts et al., 2006; Roberts et al., 2007; Wolf et al., 2010). In the current study, we add to 
existing literature by exploring the role of student teaching in self-efficacy development and expand 
existing understandings by looking into new areas of self-efficacy. Specifically, we explored the 
relationship between student teaching and instructional strategies self-efficacy, classroom 
management self-efficacy, leadership self-efficacy, math teaching self-efficacy, and science 
teaching self-efficacy.  



McKim & Velez Developing Self-Efficacy:… 
 

Journal of Agricultural Education 175  Volume 58, Issue 1, 2017 

Student teaching is not alone in its potential to increase SBAE teacher self-efficacy. 
Preservice coursework offers an environment to enhance teacher self-efficacy (McKim & Velez, 
2016). Unfortunately, only a pair of studies have explored self-efficacy development during 
preservice coursework in SBAE (i.e., Stripling & Roberts, 2013a, 2013b). Research evaluated the 
impact of a math-focused teaching methods curriculum (i.e., included opportunities for students to 
learn a math-based curriculum, teach a math-based lesson, and observe peers teach math-based 
lessons) on the self-efficacy of preservice teachers in Florida. Analysis revealed the math-focused, 
preservice course failed to increase math teaching self-efficacy on a consistent basis. The limited 
research and inconclusive findings suggest additional research, like the current study, is needed.  

In addition to student teaching and preservice coursework, professional development (i.e., 
educational opportunities for practicing teachers) may enhance the self-efficacy of SBAE teachers 
(McKim & Velez, 2016). Unfortunately, the literature falls largely silent on the role of professional 
development on the self-efficacy of SBAE teachers. However, the limited research suggests 
sustained professional development can enhance self-efficacy (Ulmer, Velez, Lambert, Thompson, 
Burris, & Witt, 2013). However, with limited research, additional investigation into the relationship 
between professional development and self-efficacy is warranted.  

Purpose and Objectives 

The purpose of this research was to explore the relationship between three teacher 
development experiences (i.e., preservice coursework, student teaching, and professional 
development) and the self-efficacy of early career, SBAE teachers. Five areas of self-efficacy were 
considered: (a) instructional strategies, (b) classroom management, (c) leadership, (d) science 
teaching, and (e) math teaching. These areas were selected to represent a range of skills inherent 
within SBAE (Phipps, Osborne, Dyer, & Ball, 2008). Our research purpose was operationalized 
into the following objectives:  

1. Describe the impact of preservice coursework, student teaching, and professional 
development perceived by early career, SBAE teachers.  

2. Describe the self-efficacy of early career, SBAE teachers in instructional strategies, 
classroom management, leadership, science teaching, and math teaching.  

3. Examine the relationship between perceived impact of teacher development 
experiences and self-efficacy.  

Methods and Procedures 

The population of interest included all first through fifth year SBAE teachers in California, 
Idaho, Oregon, Utah, and Washington during the 2012-2013 school year (N = 295). Names and 
contact information were collected from leaders in agricultural education from each state. Data 
collected for this study are part of a larger research project. 

A census, using Dillman’s (2000) tailored design method, was attempted during the middle 
of the 2012-2013 school year. Data were collected via Qualtrics with an option for individuals to 
complete a mailed questionnaire. A total of 150 useable questionnaires (n = 150) were submitted, 
yielding a 51% response rate. Non-response bias was analyzed by comparing on-time to late 
responders using an independent samples t-test (Lindner, Murphy, & Briers, 2001; Miller & Smith, 
1983). No statistically significant differences were discovered for the variables of interest; 
therefore, we utilized inferential statistics to generalize findings to the population of early career, 
SBAE teachers in California, Idaho, Oregon, Utah, and Washington during the 2012-2013 school 
year.  
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Teacher self-efficacy constructs were developed using established instruments and 
measured on a six-point scale from 1 “Strongly Disagree” to 6 “Strongly Agree.” Classroom 
management and instructional strategies constructs originated from the Teacher’s Sense of Efficacy 
Scale (TSES) long form (Tschannen-Moran & Woolfolk Hoy, 2001) and measured perceived 
ability establishing and enforcing classroom expectations (i.e., classroom management self-
efficacy) and developing and implementing effective learning experiences (i.e., instructional 
strategies self-efficacy). The leadership self-efficacy construct was adapted from the Individual 
Leadership Factors Inventory (Simonsen, Velez, Birkenholz, & McKim, 2013) and measured the 
perceived abilities of teachers as leaders, including motivating students to reach their potential in 
and out of the classroom. The science teaching self-efficacy construct was developed from the 
Science Teaching Efficacy Belief Instrument (Riggs & Enoch, 1990) and measured the perceived 
ability of respondents to engage students in science learning experiences within SBAE curriculum. 
Math teaching self-efficacy was measured using a construct from the Ohio State University 
Teaching Confidence Scale for Math (Woolfolk Hoy, 2000) and measured the perceived ability of 
teachers to illuminate math concepts and practices within SBAE curriculum.  

In addition to self-efficacy, we sought to describe the perceived impact of three teacher 
development experiences. More specifically, respondents rated the “degree to which [preservice 
coursework, student teaching, and professional development] had an impact on your [classroom 
management, instructional strategies, leadership, science teaching, and math teaching].” The 
impact of teacher development experiences was measured on a six-point scale from 1 “No Impact” 
to 6 “Extreme Impact” with an additional “Not Applicable” option for respondents who had not 
engaged in those experiences. 

Face and content validity of the research instrument was analyzed by a panel of experts in 
agricultural education with minor wording changes suggested and implemented. Additionally, the 
research instrument was pilot tested with a group of 31 early career, SBAE teachers in a Midwestern 
state. Cronbach’s alphas (i.e., instructional strategies .83; classroom management .93; leadership 
.95; science teaching .75; and math teaching .91) from the pilot test illustrate the constructs were 
reliable (Nunnally & Bernstein, 1994). Research objectives one and two, which are descriptive in 
nature, were completed using means and standard deviations. Research objective three, which 
sought to determine the relationships between teacher development experiences and self-efficacy 
variables, was completed using five linear regressions after data were found to meet the 
assumptions of regression. The significance level used in this study was set a priori at α < .05.  

Findings 

Respondents included 39 (26.00%) first year teachers, 32 (21.33%) second year teachers, 
35 (23.33%) third year teachers, 25 (16.67%) fourth year teachers, and 19 (12.67%) fifth year 
teachers. The average age of respondents was 28.60 years old, with a range of ages from 23 to 64. 
The majority of teachers (67.78%) were female. Of the respondents, 83.33% went through a SBAE 
program, 71.33% held a bachelor’s degree, 25.17% were certified in the Curriculum for 
Agricultural Science Education (CASE), and 89.93% taught agriculture courses for science credit. 

Research objective one sought to describe the impact of preservice coursework, student 
teaching, and professional development on the classroom management, instructional strategies, 
leadership, science teaching, and math teaching of early career, SBAE teachers (see Table 1). 
Across the three teacher development experiences, student teaching consistently emerged as the 
most impactful experience (range of M = 2.61, SD = 1.29 to M = 4.99, SD = 1.05). Preservice 
coursework was identified as the least impactful experience in four of the five areas of teaching 
(range of M = 3.58, SD = 1.24 to M = 4.30, SD = 1.01) with the one exception in math teaching, in 
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which professional development was identified as least impactful (M = 2.25, SD = 1.21). Across 
the five areas of teaching, the highest impact was perceived toward instructional strategies (range 
of M = 4.30, SD = 1.01 to M = 4.99, SD = 1.05). Alternatively, the lowest impact perceived was 
consistently in math teaching (range of M = 2.25, SD = 1.21 to M = 2.61, SD = 1.29). 

Table 1 

Perceived Impact of Teacher Development Experiences 

 Preservice 
Coursework 

 Student Teaching  Professional 
Development 

 M SD  M SD  M SD 

Classroom Management 3.58 1.24  4.87 0.97  3.79 1.24 

Instructional Strategies 4.30 1.01  4.99 1.05  4.50 0.98 

Leadership 4.20 1.20  4.94 0.95  4.45 1.13 

Science Teaching 3.77 1.25  4.34 1.18  4.27 1.16 

Math Teaching  2.45 1.16  2.61 1.29  2.25 1.21 

Note. Teacher development experience items scaled from 1 “No Impact” to 6 “Extreme Impact.” 

Research objective two sought to describe the self-efficacy of early career, SBAE teachers 
(see Table 2). Respondents reported the highest level of self-efficacy within classroom management 
(M = 5.01, SD = 0.69). Comparatively high levels of self-efficacy were also reported in instructional 
strategies (M = 4.90, SD = 0.63) and leadership (M = 4.80, SD = 0.68). However, a noticeably lower 
science teaching (M = 4.20, SD = 0.48) and math teaching (M = 4.04, SD = 0.94) self-efficacy was 
observed among respondents.    

Table 2 

Self-Efficacy of Early Career, SBAE Teachers 

 Minimum Maximum M SD 

Classroom Management 3.29 6.00 5.01  0.69 

Instructional Strategies 2.75 6.00 4.90  0.63 

Leadership 2.75 6.00 4.80  0.68 

Science Teaching 2.92 5.46 4.20  0.48 

Math Teaching 1.00 6.00 4.04  0.94 

Note. Self-efficacy items scaled from 1 “Strongly Disagree” to 6 “Strongly Agree.” 

Research objective three sought to determine the relationship between teacher development 
experiences and self-efficacy. Within each of the following tables, the perceived impact of 
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preservice coursework, student teaching, and professional development toward one area of teaching 
(i.e., classroom management, instructional strategies, leadership, science teaching, or math 
teaching) were simultaneously entered into a regression as independent variables with the 
corresponding area of self-efficacy as the dependent variable.  

First, the relationship between teacher development experiences and classroom 
management self-efficacy was analyzed (see Table 3). The model was statistically significant (F = 
3.07, p-value = .030) and explained 7% of the variance (R2 = .07) in classroom management self-
efficacy. However, none of the teacher development experiences were identified as statistically 
significant predictors. 

Table 3 

Teacher Development Experiences and Classroom Management Self-Efficacy 

 Zero-order 
correlation (r) 

 

p-value 

 

B 

 

SEB 

 

β 

 

p-value 

Preservice Coursework .25 .003 .09 .06 .17 .103 

Student Teaching .23 .006 .10 .07 .15 .123 

Professional Development .05 .523 -.01 .05 -.02 .851 

Note. R = .26, R2 = .07, F = 3.07, p-value = .030. Self-efficacy items scaled from 1 “Strongly 
Disagree” to 6 “Strongly Agree.” Teacher development experience items scaled from 1 “No 
Impact” to 6 “Extreme Impact.” 

Next, the relationship between teacher development experiences and instructional 
strategies self-efficacy was analyzed (see Table 4). The final model was statistically insignificant 
(F = 1.42, p-value = .241) and explained 3% of the variance (R2 = .03) in instructional strategies 
self-efficacy. 

Table 4 

Teacher Development Experiences and Instructional Strategies Self-Efficacy 

 Zero-order 
correlation (r) 

 

p-value 

 

B 

 

SEB 

 

β 

 

p-value 

Preservice Coursework .14 .113 .06 .06 .09 .322 

Student Teaching .13 .115 .04 .06 .08 .425 

Professional Development .12 .153 .05 .06 .08 .399 

Note. R = .18, R2 = .03, F = 1.42, p-value = .241. Self-efficacy items scaled from 1 “Strongly 
Disagree” to 6 “Strongly Agree.” Teacher development experience items scaled from 1 “No 
Impact” to 6 “Extreme Impact.” 
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The third regression analyzed the relationship between teacher development experiences 
and leadership self-efficacy (see Table 5). The model was statistically significant (F = 12.20, p-
value < .001) and explained 22% of the variance (R2 = .22) in leadership self-efficacy. Two 
experiences (i.e., student teaching and professional development) were statistically significant, 
positive predictors of leadership self-efficacy. Based on standardized coefficients (i.e., β), we 
identified perceived impact of student teaching on leadership (β = .32, p-value = .001) as the 
strongest predictor of leadership self-efficacy followed by the perceived impact of professional 
development on leadership (β = .23, p-value = .015).    

Table 5 

Teacher Development Experiences and Leadership Self-Efficacy 

 Zero-order 
correlation (r) p-value B SEB β p-value 

Preservice Coursework .27 .002 .01 .05 .01 .885 

Student Teaching .40 <.001 .23 .07 .32 .001 

Professional Development .35 <.001 .14 .06 .23 .015 

Note. R = .47, R2 = .22, F = 12.20, p-value < .001. Self-efficacy items scaled from 1 “Strongly 
Disagree” to 6 “Strongly Agree.” Teacher development experience items scaled from 1 “No 
Impact” to 6 “Extreme Impact.” 

Next, we analyzed the relationship between teacher development experiences and science 
teaching self-efficacy (see Table 6). The model was statistically significant (F = 5.68, p-value = 
.001) and explained 12% of the variance (R2 = .12) in science teaching self-efficacy. The perceived 
impact of professional development on science teaching was the only statistically significant, 
positive predictor (β = .29, p-value = .002) of science teaching self-efficacy.  

Table 6 

Teacher Development Experiences and Science Teaching Self-Efficacy 

 Zero-order 
correlation (r) p-value B SEB β p-value 

Preservice Coursework .17 .045 .04 .03 .10 .273 

Student Teaching .20 .019 .02 .04 .04 .658 

Professional Development .30 <.001 .12 .04 .29 .002 

Note. R = .34, R2 = .12, F = 5.68, p-value = .001. Self-efficacy items scaled from 1 “Strongly 
Disagree” to 6 “Strongly Agree.” Teacher development experience items scaled from 1 “No 
Impact” to 6 “Extreme Impact.” 

In the final regression, we analyzed the relationship between teacher development 
experiences and math teaching self-efficacy (see Table 7). The model was statistically significant 
(F = 9.63, p-value < .001) and explained 21% of the variance (R2 = .21) in math teaching self-
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efficacy. The perceived impact of preservice coursework on math teaching was the only statistically 
significant, positive predictor (β = .31, p-value = .009) of math teaching self-efficacy.  

Table 7 

Teacher Development Experiences and Math Teaching Self-Efficacy 

 Zero-order 
correlation (r) p-value B SEB β p-value 

Preservice Coursework .44 <.001 .23 .09 .31 .009 

Student Teaching .37 <.001 .06 .08 .09 .435 

Professional Development .36 <.001 .09 .08 .13 .275 

Note. R = .46, R2 = .21, F = 9.63, p-value < .001. Self-efficacy items scaled from 1 “Strongly 
Disagree” to 6 “Strongly Agree.” Teacher development experience items scaled from 1 “No 
Impact” to 6 “Extreme Impact.” 

Conclusions, Recommendations, and Implications 

The purpose of this research was to analyze the relationships between preservice 
coursework, student teaching, and professional development and the classroom management, 
instructional strategies, leadership, science teaching, and math teaching self-efficacy of early 
career, SBAE teachers in California, Idaho, Oregon, Utah, and Washington. Before exploring the 
relationships between teacher development experiences and self-efficacy, we explored the means 
of respondents related to self-efficacy and teacher development experiences. Our analysis revealed 
teachers were most efficacious in classroom management and instructional strategies, findings 
congruent with existing research in SBAE (Blackburn & Robinson, 2008; Wolf et al., 2010). The 
strength of self-efficacy in classroom management and instructional strategies are in contrast to the 
comparatively low self-efficacy purported in science teaching and math teaching.  

STEM education and the illumination of science and math content within SBAE 
curriculum are important elements of the continued relevance of the discipline (Phipps et al., 2008). 
Therefore, low math and science teaching self-efficacy implies a potential disconnect between 
evolution of the discipline and the self-efficacy of early career teachers. Lower math and science 
teaching self-efficacy scores are especially alarming considering the effects of reduced self-efficacy 
(Bandura, 1977, 1986). Bandura posited low self-efficacy will result in individuals less likely to 
attempt a task. Early career teachers with low math and science teaching self-efficacy may not 
attempt to illuminate math and science within their classroom; therefore, precluding themselves 
from potential, self-efficacy building mastery experiences in math and science teaching.  

As an intervention, we recommend vicarious experiences in math and science teaching to 
increase the self-efficacy of early career, SBAE teachers. Vicarious experiences (i.e., observing 
another individual successfully complete a task) are most effective when the observer is similar to 
the observed individual (Bandura, 1986; Wolf et al., 2010). Therefore, we recommend early career 
teachers observe fellow early career teachers, identified as effective illuminators of math and 
science, teach within their classrooms. Facilitation of these vicarious experiences could occur at 
professional development workshops, in person, or through a video recording of the effective 
science and math illuminators. 



McKim & Velez Developing Self-Efficacy:… 
 

Journal of Agricultural Education 181  Volume 58, Issue 1, 2017 

In addition to providing vicarious experiences related to math and science teaching, we 
recognize the impact respondents perceived from the student teaching experience. In fact, 
respondents reported student teaching was the most impactful experience toward their classroom 
management, instructional strategies, leadership, science teaching, and math teaching. Student 
teaching offers the most sustained opportunities for mastery experiences in teaching (i.e., 
successfully completing a task) when compared to preservice coursework and professional 
development (McKim & Velez, 2016). Therefore, cooperating teachers and university supervisors 
should work together to ensure student teachers have positive, mastery experiences related to 
classroom management, instructional strategies, leadership, science teaching, and math teaching. 
Ensuring student teachers successfully enact important teaching practices provides a roadmap for 
continued success as student teachers transition into early career teachers. 

The higher perceived impact of student teaching, when compared to professional 
development and preservice coursework, should not imply a lack of value. From a self-efficacy 
perspective, preservice coursework provides a foundation of interspersed social persuasion, 
vicarious experiences, and mastery experiences which elevate the self-efficacy of preservice 
teachers to a level needed to find success during student teaching and early in a career (McKim & 
Velez, 2016). Additionally, professional development offers targeted experiences which can 
address significant needs among practicing teachers. Facilitators of preservice coursework and 
professional development should consider opportunities to provide more social persuasion, 
vicarious experiences, and mastery experiences for preservice and practicing teachers in classroom 
management, instructional strategies, leadership, science teaching, and math teaching. However, 
the question of efficient distribution of effort remains. In an effort to answer where we should invest 
time to impact early career teachers, we analyzed the relationship between teacher development 
experiences and self-efficacy.    

Unfortunately, our model for classroom management self-efficacy and instructional 
strategies self-efficacy offered little to no guidance regarding the impact of the three identified 
teacher development experiences. From the perspective of self-efficacy, we can attribute this lack 
of statistically significant relationships to other experiences, like early career teaching (McKim & 
Velez, 2016; Tschannen-Moran et al., 1998; Woolfolk & Hoy, 1990). At minimum, respondents to 
this study had been practicing teaching for three months when data were collected. Three months 
of teaching would have exposed responding teachers to a cornucopia of mastery experiences related 
to classroom management and instructional strategies. We suggest the unexplained variance in 
classroom management and instructional strategies self-efficacy was largely attributed to the 
success or failures experienced as the teacher in their own classroom. From this conclusion, we 
recommend research within agricultural education explore specific experiences occurring early in 
the career of SBAE teachers (e.g., class sizes, use of mentors, curriculum used, social persuasion 
from fellow teachers) to identify potential predictors of classroom management and instructional 
strategies self-efficacy. As a template for this investigation, we encourage researchers use the work 
of Wolf et al. (2010), which explored similar relationships among student teachers.  

In our remaining analyses of leadership, science teaching, and math teaching self-efficacy, 
significant relationships emerged, providing valuable insight into opportunities to enhance self-
efficacy. To improve clarity and application of findings, we will discuss each teacher development 
experience separately and the related self-efficacy area(s).  

Preservice Coursework 

The perceived impact of preservice coursework toward math teaching was a significant, 
positive predictor of math teaching self-efficacy. These findings suggested an increased focus on 
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math teaching during teacher education courses relates to significantly higher levels of math 
teaching self-efficacy among early career, SBAE teachers. These findings contrast previous 
research which failed to identify a relationship between a math-enhanced teacher education course 
and the math teaching self-efficacy of preservice teachers (Stripling & Roberts, 2013a, 2013b). 
Potentially, this suggests focusing on math during preservice coursework does not yield an 
immediate increase in math teaching self-efficacy (i.e., point in time measured by past research) 
but may yield a self-efficacy increase early in the career of the teacher (i.e., point in time measured 
in our research). It is difficult to support this proposition using existing thinking on self-efficacy; 
however, we propose attention to math teaching during preservice coursework may serve to 
introduce the notion of SBAE teachers being math illuminators. Preservice teachers who 
acknowledge SBAE teaching includes illuminating math may be more prepared to enact mastery 
experiences related to math teaching during student teaching and early in their career, resulting in 
higher math teaching self-efficacy.  

Student Teaching 

The perceived impact of student teaching was a significant, positive predictor of leadership 
self-efficacy. This finding implies additional emphasis on leadership during student teaching is 
connected to increased leadership self-efficacy. In practice, this finding suggests mastery 
experiences (e.g., coaching a career development team, leading an FFA meeting, managing an 
advisory board meeting, teaching leadership content), vicarious experiences (e.g., observing a 
cooperating teacher lead meetings, observing other teachers/administrators in the school lead 
students), and social persuasion (e.g., positive reinforcement from cooperating teacher and/or 
university supervisor about leadership abilities) should be utilized during student teaching to 
support enhanced leadership self-efficacy among early career, SBAE teachers.  

Professional Development 

For the final teacher development experience, the perceived impact of professional 
development was a positive predictor of both leadership and science teaching self-efficacy. These 
findings suggest engaging in professional development focused on leadership and science teaching 
is associated with increased leadership and science teaching self-efficacy. These findings could be 
the result of additional mastery experiences, vicarious experiences, and social persuasion occurring 
during professional development sessions (McKim & Velez, 2016); however, these findings may 
also be the result of selection bias (i.e., teachers efficacious in leadership and science teaching more 
likely to attend professional development related to leadership and science teaching). While this 
selection bias is plausible, past research within science teaching self-efficacy has identified 
engagement in a science-based professional development experience (i.e., CASE) increases self-
efficacy among participants (Ulmer et al., 2013). Regardless of the potential for selection bias, 
professional development related to science teaching and leadership within SBAE can serve as a 
valuable tool for the development of self-efficacy among early career teachers. We recommend 
facilitators of professional development collaborate with experts in science education and 
leadership development to offer mastery experiences, vicarious experiences, and social persuasion 
related to science teaching and leadership.  

In this research, we sought new insights into SBAE teacher development, self-efficacy, and 
the relationship between teacher development experiences and self-efficacy. Our intent was to 
expand existing knowledge by investigating sparsely studied areas of teacher development (i.e., 
preservice coursework and professional development) and self-efficacy (i.e., leadership, math 
teaching, and science teaching). From this investigation, we identified important recommendations 
to enhance the self-efficacy and subsequent success of early career, SBAE teachers. As we continue 



McKim & Velez Developing Self-Efficacy:… 
 

Journal of Agricultural Education 183  Volume 58, Issue 1, 2017 

the work of developing high quality teachers, we encourage persistent efforts through research and 
practice to develop and maintain efficacious teachers.  
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A Multidimensional Needs Assessment of Social 
Emotional Learning Skill Areas 

Ashley M. Yopp,1 Billy R. McKim,2 Lori L. Moore,3 Summer F. Odom,4 & Roger Hanagriff5 

Abstract 

Social and Emotional Learning (SEL) has often been an umbrella term for a wide range of 
competencies, including emotional processes, social and interpersonal skills, and cognitive 
regulation (Jones, Bouffard, & Weissbourd, 2013). We used the Borich (1980) needs assessment 
model to assess the professional development needs of Texas agricultural education teachers in 
core SEL skill areas. Data were collected with three forms of a paper questionnaire to determine 
teachers’ self-perceived levels of competence in core SEL skill areas. Twenty SEL indicators were 
assessed in four ways (Importance, Ability to Perform, Knowledge, and Ability to Teach), and then 
used to create three latent variables (Performance Competence, Knowledge Competence, and 
Consequence Competence), which served as dimensions of professional development needs. 
Agriculture teachers perceived the importance of all core SEL skill areas as having average or 
greater importance, their ability to model core SEL skill areas as average or greater, their 
knowledge of core SEL areas as average or greater, and possessing average or greater ability to 
teach core SEL skill areas. The findings of this study support the Collaborative for Academic, 
Social, and Emotional Learning (CASEL, 2003) report and emphasize the importance of SEL in 
agricultural education.   

Keywords: social and emotional learning, professional development, survey form invariance, 
Borich needs assessment, mean weighted discrepancy score 

Introduction 

The need for talented individuals in the American workforce continues to exceed the supply 
of those graduating from secondary and post-secondary schools. Additionally, the unemployment 
rate may also be an indicator for the conclusion that skilled and/or trained workers are not able to 
secure or retain employment. The need for soft skills, including experience, team skills, 
communication skills, leadership skills, decision making/problem solving skills, self-management 
skills, and professionalism skills (Crawford, Lang, Fink, Dalton, & Fielitz, 2011), has been 
suggested as a reason for this issue. Career and Technical Education (CTE), including agricultural 
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education, is not only responsible for providing a technically skilled supply of graduates for the 
workforce, it must also ensure graduates have the necessary soft skills to succeed in today’s 
workforce. 

Social and Emotional Learning (SEL) can be defined as “the process through which 
children enhance their ability to integrate thinking, feeling, and behaving to achieve important life 
tasks” (Zins, Bloodworth, Weissberg, & Walberg, 2007, p. 194). Competencies associated with 
SEL include being able to recognize and manage emotions, establish healthy relationships, set 
positive goals, make responsible and ethical decisions, and meet personal and social needs (Zins et 
al., 2007). Effective SEL programs work to develop five core social and emotional competencies 
in students based on a framework including a person-centered focus and an environmental focus. 
The CASEL (2003) identified these five core social and emotional skill competencies: 

 Self-awareness: Knowing what we are feeling in the moment; having a realistic assessment of 
our own abilities and a well-grounded sense of self-confidence. 

Social awareness: Understanding what others are feeling; being able to take their perspective; 
appreciating and interacting positively with diverse groups. 

Self-management: Handling our emotions so they facilitate rather than interfere with the task at 
hand; being conscientious and delaying gratification to pursue goals; persevering in the 
face of setbacks and frustrations. 

Relationship skills: Handling emotions in relationships effectively; establishing and maintaining 
healthy and rewarding relationships based on cooperation, resistance to appropriate social 
pressure, negotiating solutions to conflict, and seeking help when needed. 

Responsible decision making: Making decisions based on accurate consideration of all relevant 
factors and the likely consequences of alternative courses of action, respecting others, and 
taking responsibility for one’s decisions. (p. 5) 

Students need to be aware of themselves and others, make responsible decisions, be ethical 
and respectful toward others, manage their emotions, and have social skills which allow them to 
work effectively with others (Zins et al., 2007). The environmental focus of the framework includes 
factors such as classroom structures and rules, high performance expectations, school 
organizational climate, commitment to academic success of students, district policies, 
communication styles, and openness to parental and community involvement (Zins et al., 2007). 
Social and emotional skills “need to be developed in our children to be successful not only in school 
but in life; those who do not possess these skills are less likely to succeed” (Zins et al., 2007, p. 
192). 

The core competencies of SEL can be taught (CASEL, 2003) and have been found to be of 
importance in the attainment of students’ academic and personal success (Elias et al., 1997). 
According to Wang, Haertel, and Walberg (1997), as cited in CASEL (2003), “ a study estimating 
the relative influence of 30 categories of educational, psychological, and social variables on 
learning revealed that social and emotional variables exerted the most powerful influence on 
academic performance” (p. 7). The impact of teachers’ SEL competencies and their influence on 
students should not be underestimated. Although not an exhaustive list, Jones, Bouffard, and 
Weissbourd (2013) identified three ways teachers’ SEL competencies influence students: (1) the 
quality of teacher-student relationships, (2) teachers model, intentionally or not, SEL behaviors for 
students, and (3) teachers’ classroom organization and management behaviors are a result of their 
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SEL abilities. According to Zins et al. (2007), SEL approaches that require teachers to acquire and 
use more effective teaching techniques are particularly effective at producing academic gains.  

“There is a growing body of scientifically based research supporting the strong impact 
enhanced social and emotional behaviors can have on success in school and ultimately in life” (Zins 
et al., 2007, p. 208). Elias et al. (1997) noted businesses and employers support the development 
of socially and emotionally competent individuals because they have come to realize that such 
competence increases productivity in the workplace. “Increasingly, competence in recognizing and 
managing emotions and social relationships is seen as a key ability for success in the workplace 
and for effective leadership” (Elias et al., 1997, p. 7).   

 “SEL instruction can be provided in many different ways to promote, enhance, and support 
students’ academic performance” (Zins et al., 2007, p. 201). Zins, Bloodworth, Weissberg, and 
Walberg (2007) outlined seven SEL instructional approaches: (1) specific SEL curricula, (2) 
infusion of social-emotional skills into the regular academic curriculum, (3) development of a 
supportive learning environment, (4) alternating the instructional process to promote social-
emotional skills and learning, (5) informal curriculum, such as the learning that takes place in 
extracurricular activities, (6) partnerships between parents and teachers, and (7) engaging students 
actively and experientially in the learning process. Arguably, CTE educators, including secondary 
agriculture teachers, use many of these approaches within their programs.  

Since its inception in the early years of the 1900s, and later formalized under the Smith-
Hughes Vocational Education Act of 1917, agricultural education has been an integral and inter-
curricular component of middle and high schools in every state and three territories in the United 
States. Agricultural education students are provided with opportunities for leadership development, 
personal growth, and career success based on a three-component model, consisting of classroom 
and laboratory instruction (contextual learning), supervised agricultural experience programs 
(experiential/work-based learning), and student leadership organizations, including the National 
FFA Organization (The National Council for Agricultural Education, 2012).  

Using the three-component model of agricultural education, secondary agriculture teachers 
seem to be well positioned to help students succeed academically, socially, and emotionally by 
helping students become socially and emotionally competent. Croom (2008) suggested experiential 
learning must exist in each aspect of the three-component model of agricultural education. The core 
of experiential learning is to engage in self-evaluation, which, therefore, connects social emotional 
learning (SEL). Further, Akers, Miller, Fraze, and Haygood (2004) studied the importance and 
inclusion of emotional intelligence competencies in the existing agricultural education curriculum. 
Akers et al. (2004) reported teachers believed emotional intelligence competencies were important 
and teachers believed they were incorporating the competencies in their curriculum. However, 
empirical evidence was not readily apparent to assess whether agriculture teachers actually 
possessed the ability to teach SEL competencies.  

Developing students’ social and emotional intelligence abilities is important (Durlak, 
Domitrovich, Weissberg, & Gullotta, 2015). Reportedly, agricultural education curriculum 
includes elements that will contribute to increasing students’ emotional intelligence. The three-
component model of agricultural education is, arguably, a good fit for providing students with 
experiences that will lead to students developing social and emotional intelligence. Further, 
secondary agriculture teachers reportedly believe they are incorporating emotional intelligence 
competencies in their curriculum. Despite the importance of developing social and emotional 
intelligence, and the likelihood of agricultural education providing opportunities for students to 
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develop emotional intelligence, there is little empirical evidence to support or refute whether 
agriculture teachers possess the competencies necessary to teach social and emotional intelligence.  

Contribution to goals noted in the National Research Agenda 

In Priority 5 of the National Research Agenda (Roberts, Harder, & Brashears, 2016), 
Thoron, Myers, and Barrick (2016) called for research to develop efficient and effective agricultural 
education programs. Dyer, Breja, and Wittler (2002) found enrollment in a high school agricultural 
education program to be one of the most influential factors in whether students completed a degree 
in a college of agriculture.  Thoron et al., (2016) also suggested that research should be conducted 
to define effective methods, models and programs to communicate with diverse audiences. 

In Priority 7 of the National Research Agenda (Roberts et al., 2016), Andenoro, Baker, 
Stedman, and Weeks. (2016) suggested research is needed to help address complex problems; one 
specific approach involves developing social change through self-awareness. According to Sowcik, 
Andenoro, McNutt, & Murphy (2015), self-awareness is the foundation for solving complex 
problems, which then allows students to become more socially aware, work in groups, and address 
issues. According to Razzouk and Shute (2012), teachers should develop innovative teaching 
strategies to help students address complex situations. However, Razzouk and Shute (2012) 
cautioned that teachers may need assistance in adopting these new strategies in education. 

Conceptual Framework 

The Borich (1980) needs assessment model was used to conceptualize the data collection 
procedures and analyses used in this study. Borich (1980) proposed his model as an alternative 
format for rating competencies that would provide a more refined evaluation of training needs. 
Consequently, researchers could purposefully prioritize teaching competencies, so teachers can 
receive training in the most needed area first. To prioritize competencies, Borich (1980) considered 
the importance of a competency in relation to a teacher’s knowledge of, ability to perform, and/or 
ability to teach the respective competency, which resulted in a discrepancy score. According to 
Borich (1980), the resulting discrepancy scores can be considered unique assessment dimensions, 
referred to as knowledge, performance, and consequence (see Table 1). 

Table 1 

Borich (1980, p. 40) Needs Assessment Model Competencies Defined by Dimension 

Dimension Definition 

Knowledge Competence Ability to accurately recall, paraphrase, or summarize the 
procedural mechanics of the behavior on a paper and pencil test 

Performance Competence Ability to accurately execute the behavior in a real or simulated 
environment in the presence of an observer 

Consequence Competence Ability to elicit learning from pupils by using the behavior in the 
classroom 

 

Method 
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Research Design 

In this cross-sectional study, we assessed the professional development needs of 380 Texas 
agriculture teachers’ in the core SEL skill areas. The Borich (1980) needs assessment model was 
appropriate for this study because of the way teachers’ SEL competence has been noted to influence 
students which requires a multidimensional understanding of teachers’ needs in SEL skill-area and 
content-area knowledge. Applying Borich’s (1980) logic, the assumption that a teacher understands 
the principles associated with a topical area (knowledge competence), does not provide adequate 
reason to believe he or she can accurately demonstrate the application of the principles 
(performance competence) or, perhaps more importantly, teach the principles (consequence 
competence). 

Many education-focused needs assessments investigate group professional development 
needs, based on a specific, per item or per-competency basis. However, after considering Borich’s 
(1980) three-dimensional needs assessment model and the expansive nature of SEL, we decided to 
first assess agriculture teachers’ professional development needs in the core SEL skill areas, rather 
than a specific, per-competency basis. To narrow the scope of the assessment, we used 20 unique 
core SEL skill areas noted by CASEL (2003) to serve as the base indicators in this study. 

Determining which core SEL skill areas to address first, would enable us to conduct a 
second, per-competency-focused assessment in the areas of greatest need. Therefore, the aim of 
this study was to assess teachers’ professional development needs in the core SEL skill areas, and 
was guided by two research questions:  

RQ1. What were Texas agriculture teachers’ self-perceived levels of competence in the core SEL 
skill areas? 

RQ2. What were Texas agriculture teachers’ professional development needs in the core SEL 
skill areas? 

Measures 

To address research question one, 20 indicators of the core SEL skill areas were assessed 
four ways (Importance, Ability to Perform, Knowledge, and Ability to Teach) as outlined by 
McKim (2013), which were then used to calculate the latent variables used for research question 
two. Three types of latent variables (Performance Competence, Knowledge Competence, and 
Consequence Competence) served as dimensions of professional development need and to address 
research question two.  

Importance 

Twenty indicators were used to assess the perceived level of importance of each of the core 
SEL skill areas. Assessing the importance of each of the core SEL skill areas was necessary because 
the importance of each of the core SEL skill areas were incorporated into the calculation of each of 
the latent variables. Incorporating the aspect of importance into each latent variable allowed 
teachers’ needs for professional development in each SEL skill area to be relatively compared 
across dimensions. Additionally, teachers’ responses to the 20 importance-related indicators were 
also summated to create the construct variable Importance, which was used as the dependent 
variable in a sample comparison, and is later described in this section.  

Ability to Perform, Knowledge, and Ability to Teach 
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Each teacher’s self-perceived ability to accurately demonstrate, or in this case model, the 
concepts in the core SEL skill areas was assessed using the 20 CASEL (2003) indicators. To assess 
teachers’ knowledge of each of the core SEL skill areas, teachers were asked about their self-
perceived knowledge of the 20 CASEL (2003) indicators. Lastly, teachers’ ability to teach (elicit 
learning from pupils) core SEL skill areas was also assessed using the 20 CASEL (2003) indicators. 

Performance Competence, Knowledge Competence, and Consequence Competence 

Three types of latent variables were created using the variables Importance, Ability to 
Perform, Knowledge, and Ability to Teach for each of the 20 indicators of core SEL skill areas. A 
specific type of mean weighted discrepancy score (MWDS) was calculated for each type of 
competence in each of the 20 core SEL skill areas (methods of calculation are subsequently 
described): MWDS for Performance Competence were based on the variables Importance and 
Ability to Perform. MWDS for Knowledge Competence were based on the variables Importance 
and Knowledge. MWDS for Consequence Competence were based on the variables Importance 
and Ability to Teach. 

Sample Size, Power, and Precision 

Assessing core SEL skill competencies using the Borich (1980) needs assessment model 
(importance, ability to perform, knowledge, and ability to teach) would have required us to ask 
each participant to respond to each skill area in four ways (80 questions) which would have likely 
resulted in respondent fatigue and item non-response. Respondent fatigue occurs when respondents 
become disengaged in accurately responding to questions in a questionnaire—often due to boredom 
and a large number of questions (Dillman, Sinclair, & Clark, 1993; Hess, Hensher, & Daly, 2012). 
Although a consistent, specific number of questions causing respondent fatigue was not apparent 
in the literature, Bradley and Daly (1994) noted an effect of respondent fatigue; “…respondent 
‘fatigue’ may cause people to make choices less carefully as the number of choices increases” (p. 
171). Therefore, we developed three shorter forms of the survey in which all participants answered 
one section of identical questions (20 questions) and one section of unique questions (20 questions; 
see Figure 1), thereby, reducing the length of the questionnaire by 50%. Each form of the 
questionnaire (form 1, form 2, and form 3) was conceptually treated as independent replication of 
the basic survey (Lohr, 1999). We then used systematic sampling, as a proxy for simple random 
assignment (Lohr, 1999), to assign the forms (one form per person) to subsamples (group 1, group 
2, and group 3).  

Combining and analyzing data from three forms raises concern of form invariance. 
However, researchers (e.g., Dimitrov, 2006; Mackinnon, Jorm, Christensen, Korten, Jacomb, & 
Rodgers, 1999; Mullen, 1995) have noted the utility of comparing construct variables as a 
mechanism for testing for an effect of form invariance. Teachers were asked to indicate their 
perceived level of importance of each of the core SEL skill areas in each form, and importance was 
included in calculating each of the latent variables (Performance Competence, Knowledge 
Competence, and Consequence Competence). Therefore, we used a summated importance mean of 
the 20 importance items as the dependent variable in testing for an effect of form invariance; groups 
was used as the independent variable.  

An estimated minimum sample of 319 useable responses was necessary to achieve a power 
of .80 and detect a small effect (Keppel & Wickens, 2004). Using SPSS® version 23.0, a one-way 
ANOVA was used to compare importance mean scores of each form. No significant differences 
existed between sample mean scores (F (2,361) = 1.146, p = .319). Therefore, it was reasonable to 
combine results from each questionnaire form into one dataset because there was no significant 
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effect of form invariance on the mean scores for each group (Dimitrov, 2006; Mackinnon et al., 
1999). 

 

 

Figure 1. Three paper questionnaires (forms) were developed to measure teachers’ perceived level 
of competency in core SEL skill areas. Twenty items to measure the importance of core SEL skill 
areas were consistent in each form of the questionnaire. Each form of the questionnaire also 
contained an additional twenty questions to measure teachers’ ability to perform core SEL skills 
(Form 1), knowledge of core SEL skills (Form 2), and ability to teach core SEL skills (Form 3). 

Instrumentation 

The first section of each form was exactly the same; participants were instructed to indicate 
the importance of teaching each of the 20 core SEL skill areas, using a five-point rating scale of 
importance; i.e., 1 = no importance to 5 = utmost importance. The second section of each form 
differed: In form one, teachers were asked to indicate their ability to perform each SEL skill area 
(1 = no ability to 5 = exceptional ability). In form two, teachers were asked to indicate their level 
of knowledge for each SEL skill area (1 = no knowledge to 5 = exceptional knowledge). In form 
three, teachers were asked to indicate their ability to teach each SEL skill area (1 = no ability to 5 
= exceptional ability). The third section of each form was exactly the same (forms 1, 2, and 3); 
teachers were asked to respond to nine demographic questions, including the population of the town 
in which his or her school was located, and the number of years he or she had been an agriculture 
teacher.  

Validity and Reliability 

The content of the questionnaire was considered valid because the items included in each 
scale (Importance, Ability to Perform, Knowledge, and Ability to Teach) were drawn from the 
2003 CASEL report that noted performance measures of SEL program effectiveness. Once draft 
forms of the questionnaire were completed, we assessed face validity by asking a panel of teachers 
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(not included in this study) to review the questionnaire and provided feedback regarding clarity of 
the items, instructions, and layout. Reliability of the questionnaire was estimated by conducting a 
pilot test, which included a sample of 24 pre-service agriculture teachers. The resulting data were 
used to estimate reliability of the instrument, which yielded Cronbach’s alpha coefficients that 
ranged from .82 to .89. 

Data Collection Procedures 

Self-administered questionnaires were distributed to teachers as they entered a general 
session of Texas teachers’ conference. No incentives were offered to participate in the survey. 
Research team members were positioned at each entry point to the general session. Each teacher 
was asked to complete the questionnaire as he or she entered the general session. Questionnaires 
were collated (form 1, form 2, and form 3) and distributed in order; the forms designated the 
assignment to each teacher’s respective group. When a teacher refused to participate in the survey, 
the next teacher entering the general session was offered the same form of the questionnaire, which 
ensured equivalent sizes of subsamples and power of analysis.  

Data Analyses 

Data were entered into Microsoft Excel and then imported into SPSS® version 23.0 to 
calculate means and standard deviations for each of the objectives associated with research question 
one. An Excel-based MWDS calculator (McKim & Saucier, 2011; McKim, 2015, version 1.4) was 
used to calculate MWDSs for each of the objectives associated with research question two. MWDSs 
values are indicators of professional development needs in each core SEL skill area; greater 
MWDSs values indicate a greater need for professional development; whereas, lesser MWDSs 
values indicate lesser need for professional development.   

 Participant Characteristics 

The 363 teachers described in this study ranged in experience from first year teachers to 
teachers with 46 years of teaching experience (M = 12.01; SD = 10.29). More than 60% (n = 212; 
60.2%) of the teachers in the sample were from communities with a population less than 10,000 
people. Thirty-one percent (n = 109) of the teachers in the sample were from communities with 
populations greater than 10,000 but less than 250,000 people. Nearly nine percent (8.8%; n = 31) 
were from communities with populations greater than 250,000 people. 

Participants were systematically divided into three subsamples by form type, resulting in 
subsamples of 122 individuals in Group 1 (form 1), 120 individuals in Group 2 (from 2), and 121 
individuals in Group 3 (form 3). A summary of the participants’ teaching experience is noted in 
Table 2, and a description of the population of the participants’ communities is noted in Table 3. 

Table 2 

A summary of Agriculture Teachers’ Years of Experience Teaching, by Sample 

Form n min max M SD 

1 122 0 40 12.30 10.36 

2 120 0 41 11.02 9.92 

3 121 0 46 12.70 10.78 
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Table 3 

A summary of the Population of the Community in which Agriculture Teachers’ Schools were 
Located, by Sample. 

Form n < 10k 10k – 24k 25k – 49k 50k – 99k 100k to 250k > 250k 

1 122 81 7 8 8 7 10 

2 120 65 11 12 10 12 10 

3 121 71 11 5 9 11 11 

Note. < 10k = less than 10,000; 10k – 24k = 10,000 - 24,999; 25k – 49k = 25,000 - 49,999; 50k – 99k = 
50,000 - 99,999; 100k to 250k = 100,000 to 250,000; > 250k = More than 250,000.  

Results 

The aim of this study was to assess Texas agriculture teachers’ professional development 
needs in the core SEL skill areas. Our inquiry was guided by two research questions. To address 
research question one, teachers’ perceived importance of core SEL skill areas, ability to model core 
SEL skill areas, knowledge of core SEL skill areas, and ability to teach core SEL skill areas are 
presented. To address research question two, teachers’ professional development needs in the areas 
of performance competence, knowledge competence, and consequence competence were 
summarized and ranked by MWDS for each area of competence.  

Texas agriculture teachers perceived each of the core SEL skill areas as having average or 
greater importance. Teachers perceived 12 of the SEL skill areas as above average importance (see 
Table 4).  
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Table 4 

Item Means for Teachers’ Perceived Importance of Core SEL skill Areas 

Core SEL skill Area n M SD 

Respect for others 356 4.68 .574 

Personal, moral, and ethical responsibility 358 4.63 .603 

Self-motivation and discipline 357 4.46 .659 

Problem solving 356 4.44 .650 

Working cooperatively 359 4.36 .723 

Goal setting and organizational skills 359 4.34 .690 

Recognizing strengths, needs, and values 358 4.32 .676 

Problem identification and situation analysis 358 4.26 .693 

Communication, social engagement, and building relationships 359 4.25 .730 

Impulse control and stress management 359 4.14 .729 

Negotiation, refusal, and conflict management 359 4.09 .681 

Evaluation and reflection 358 4.03 .717 

Appreciating diversity 359 3.99 .819 

Help seeking and providing 359 3.97 .804 

Self-efficacy 352 3.94 .736 

Accurate self-perception 361 3.91 .744 

Spirituality 359 3.81 .993 

Identifying and recognizing emotions 363 3.79 .761 

Perspective taking 358 3.73 .682 

Empathy 357 3.70 .798 

Note. Scale: 1 = no importance; 2 = below average importance; 3 = average importance; 4 = 
above average importance, 5 = utmost importance 
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On average, Texas agriculture teachers’ believed they possessed average or better ability 
to model (perform) each of the core SEL skill areas. Teachers believed they possessed above 
average ability to model four of the 20 SEL skill areas (see Table 5). However, relatively high SD 
values for all of the items is an indication that the performance mean scores may not be indicative 
of all teachers—four (20%) of the individual items had an associated SD value exceeding .80. 

Table 5 

Item Means for Teachers’ Perceived Ability to Perform Core SEL skill Areas 

Core SEL skill Area n M SD 

Respect for others 115 4.39 .658 

Personal, moral, and ethical responsibility 116 4.26 .759 

Working cooperatively 116 4.03 .774 

Problem solving 115 4.03 .681 

Problem identification and situation analysis 114 3.95 .751 

Self-motivation and discipline 115 3.95 .747 

Goal setting and organizational skills 114 3.90 .798 

Recognizing strengths, needs, and values 115 3.87 .695 

Communication, social engagement, and building relationships 115 3.82 .884 

Evaluation and reflection 116 3.81 .791 

Appreciating diversity 115 3.73 .820 

Spirituality 117 3.70 .912 

Impulse control and stress management 116 3.64 .869 

Help seeking and providing 116 3.63 .786 

Negotiation, refusal, and conflict management 115 3.60 .770 

Identifying and recognizing emotions 119 3.60 .705 

Self-efficacy 114 3.57 .728 

Accurate self-perception 117 3.57 .723 

Empathy 114 3.55 .742 

Perspective taking 116 3.44 .738 

Note. Scale: 1 = no ability; 2 = below average ability; 3 = average ability; 4 = above average ability, 
5 = exceptional ability 
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On average, Texas agriculture teachers’ believed they possessed average or greater 
knowledge of each of the core SEL skill areas. Teachers believed they possessed above average 
knowledge of four of the 20 SEL skill areas (see Table 6). Nearly one-half (n = 9, 45%) of the 20 
individual SEL knowledge items had an associated SD value exceeding .80. 

Table 6 

Item Means for Teachers’ Perceived Knowledge of Core SEL skill Areas 

Core SEL skill Area n M SD 

Respect for others 116 4.26 .736 

Personal, moral, and ethical responsibility 118 4.25 .739 

Problem solving 118 4.06 .695 

Working cooperatively 117 4.05 .786 

Problem identification and situation analysis 118 3.93 .736 

Self-motivation and discipline 118 3.92 .818 

Appreciating diversity 118 3.89 .875 

Communication, social engagement, and building 
relationships 118 3.89 .814 

Goal setting and organizational skills 117 3.82 .822 

Recognizing strengths, needs, and values 116 3.80 .760 

Impulse control and stress management 118 3.75 .859 

Evaluation and reflection 117 3.74 .733 

Help seeking and providing 118 3.70 .799 

Spirituality 117 3.69 .895 

Negotiation, refusal, and conflict management 118 3.66 .819 

Accurate self-perception 118 3.62 .771 

Self-efficacy 115 3.60 .822 

Identifying and recognizing emotions 118 3.58 .778 

Empathy 117 3.53 .794 

Perspective taking 118 3.46 .802 

Note. Scale: 1 = no knowledge; 2 = below average knowledge; 3 = average knowledge; 4 = above 
average knowledge, 5 = exceptional knowledge 
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On average, Texas agriculture teachers’ believed they possessed average or better ability 
to teach (produce student learning) each of the core SEL skill areas. Unlike the dimensions of ability 
to perform and knowledge of the SEL skill areas, teachers believed they possessed above average 
ability to teach one of the 20 SEL skill areas (see Table 7). Similar to the dimensions of knowledge 
of the SEL skill areas, however, many (n = 9, 45%) of the SD values exceeded .80. 

Table 7 

Item Means for Teachers’ Perceived Ability to Produce Student Learning in Core SEL skill Areas 

Core SEL skill Area n M SD 

Respect for others 123 4.23 .798 

Personal, moral, and ethical responsibility 123 3.97 .839 

Problem solving 120 3.90 .793 

Working cooperatively 123 3.88 .795 

Self-motivation and discipline 123 3.82 .820 

Problem identification and situation analysis 123 3.78 .784 

Goal setting and organizational skills 123 3.77 .876 

Communication, social engagement, and building relationships 122 3.70 .779 

Recognizing strengths, needs, and values 122 3.69 .717 

Appreciating diversity 124 3.65 .807 

Evaluation and reflection 123 3.63 .760 

Negotiation, refusal, and conflict management 122 3.57 .856 

Impulse control and stress management 123 3.55 .889 

Help seeking and providing 123 3.54 .842 

Self-efficacy 121 3.54 .786 

Empathy 123 3.51 .813 

Accurate self-perception 124 3.48 .727 

Perspective taking 124 3.48 .680 

Spirituality 124 3.44 .939 

Identifying and recognizing emotions 125 3.41 .684 

Note. Scale: 1 = no ability; 2 = below average ability; 3 = average ability; 4 = above average ability, 
5 = exceptional ability 
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To address research question two, teachers’ professional development needs in the core 
SEL skill areas for each dimension of competence (performance competence [PC], knowledge 
competence [KC], and consequence competence [CC]) were summarized and ranked by MWDS.  

MWDS indicators of teachers’ performance competencies ranged from 0.49 to 2.12 (see 
Table 8), teachers’ knowledge competencies ranged from 0.42 to 2.79 (see Table 9), and teachers’ 
consequence competencies ranged from 0.60 to 2.75 (see Table 10).  

Table 8 

Summary of MWDS for Core SEL Skill Area Competencies by Performance 

Core SEL skill Area n MWDS 

Self-motivation and discipline 115 2.12 

Recognizing strengths, needs, and values 115 2.08 

Impulse control and stress management 116 2.07 

Negotiation, refusal, and conflict management 115 2.07 

Goal setting and organizational skills 114 2.03 

Communication, social engagement, and building relationships 115 1.89 

Personal, moral, and ethical responsibility 116 1.76 

Respect for others 115 1.65 

Problem solving 115 1.56 

Self-efficacy 113 1.47 

Problem identification and situation analysis 114 1.43 

Help seeking and providing 116 1.37 

Accurate self-perception 117 1.30 

Working cooperatively 116 1.23 

Perspective taking 116 1.13 

Evaluation and reflection 116 0.98 

Appreciating diversity 114 0.83 

Identifying and recognizing emotions 118 0.81 

Empathy 114 0.62 

Spirituality 117 0.49 

Note. Greater MWDSs indicate a greater need for professional development. 

 



Yopp, McKim, Moore, Odom & Hanagriff A Multidimensional Needs Assessment … 
 

Journal of Agricultural Education 200  Volume 58, Issue 1, 2017 

Table 9 

Summary of MWDS for Core SEL Skill Area Competencies by Knowledge 

Core SEL skill Area n MWDS 

Recognizing strengths, needs, and values 116 2.79 

Self-motivation and discipline 118 2.77 

Goal setting and organizational skills 117 2.39 

Problem solving 118 2.11 

Personal, moral, and ethical responsibility 117 2.00 

Negotiation, refusal, and conflict management 118 2.00 

Impulse control and stress management 118 1.92 

Respect for others 115 1.87 

Communication, social engagement, and building relationships 118 1.79 

Self-efficacy 114 1.77 

Accurate self-perception 118 1.45 

Problem identification and situation analysis 118 1.45 

Working cooperatively 117 1.38 

Evaluation and reflection 117 1.25 

Perspective taking 117 1.16 

Help seeking and providing 118 0.97 

Appreciating diversity 118 0.91 

Identifying and recognizing emotions 118 0.84 

Empathy 116 0.71 

Spirituality 117 0.42 

Note. Greater MWDSs indicate a greater need for professional development. 
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Table 10 

Summary of MWDS for Core SEL Skill Area Competencies by Consequence 

Core SEL skill Area n MWDS 

Personal, moral, and ethical responsibility 123 2.75 

Self-motivation and discipline 122 2.60 

Working cooperatively 123 2.41 

Problem solving 120 2.28 

Goal setting and organizational skills 123 2.27 

Impulse control and stress management 123 2.23 

Recognizing strengths, needs, and values 120 2.06 

Communication, social engagement, and building relationships 122 2.03 

Problem identification and situation analysis 123 1.97 

Respect for others 123 1.92 

Negotiation, refusal, and conflict management 122 1.88 

Help seeking and providing 123 1.78 

Evaluation and reflection 123 1.50 

Accurate self-perception 124 1.40 

Identifying and recognizing emotions 125 1.36 

Spirituality 123 1.36 

Self-efficacy 120 1.12 

Appreciating diversity 124 1.11 

Perspective taking 123 0.81 

Empathy 123 0.60 

Note. Greater MWDSs indicate a greater need for professional development. 

A summary of core SEL skill area rankings, based on MWDS, are listed in Table 11 by 
competency type. Two of the 20 core SEL skill areas were ranked within the five greatest areas of 
need (ranked between 1 and 5) across the dimensions: self-motivation and discipline (PC = 1, KC 
= 2, CC = 2) and goal setting and organizational skills (PC = 5, KC = 3, CC = 5). If professional 
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development in the core SEL skill areas were determined to be necessary, these skill areas would 
be the most reasonable areas to address first, given the consistent needs across dimensions. 
Conversely, four core SEL skill areas were ranked within the five lowest ranked areas of need 
(ranked between 15 and 20) across the dimensions: empathy (PC = 19, KC = 19, CC = 20), 
appreciating diversity (PC = 17, KC = 17, CC = 18), identifying and recognizing emotions (PC = 
18, KC = 18, CC = 15), and spirituality (PC = 20, KC = 20, CC = 15). These four core SEL skill 
areas should be the lowest priority for professional development, based on the consistently low 
rankings across the dimensions. 

Table 11 

Summary of MWDS Ranking for Core SEL skill Area by Performance, Knowledge, and 
Consequence 

  Rank of Skill Area  

Core SEL Skill Area PC KC CC 

Identifying and recognizing emotions 18 18 15 

Accurate self-perception 13 11 14 

Recognizing strengths, needs, and values 2 1 7 

Self-efficacy 10 10 17 

Spirituality 20 20 15 

Perspective taking 15 15 19 

Empathy 19 19 20 

Appreciating diversity 17 17 18 

Respect for others 8 8 10 

Problem identification and situation analysis 11 11 9 

Problem solving 9 4 4 

Evaluation and reflection 16 14 13 

Personal, moral, and ethical responsibility 7 5 1 

Impulse control and stress management 3 7 6 

Self-motivation and discipline 1 2 2 

Goal setting and organizational skills 5 3 5 

Communication, social engagement, and building 
relationships 6 9 8 

Working cooperatively 14 13 3 

Negotiation, refusal, and conflict management 3 5 11 

Help seeking and providing 12 16 12 

Note. PC = Performance; KC = Knowledge; CC = Consequence; 1 = greatest need, 20 = least need.



Yopp, McKim, Moore, Odom & Hanagriff A Multidimensional Needs Assessment … 
 

Journal of Agricultural Education 203  Volume 58, Issue 1, 2017 

Discussion 

We used a non-probabilistic sample of agriculture teachers from one state, which prevented 
us from calculating coverage error, sampling error, or nonresponse error. Therefore, our results 
cannot be inferred beyond the participants described in this study. This study does offer some 
insight into how agriculture teachers in Texas perceive their professional development needs in the 
core SEL skill areas and a method for identifying these needs.   

Teachers perceived the importance of all core SEL skill areas as having average importance 
or greater, their ability to model core SEL skill areas as average ability or greater, their knowledge 
of core SEL skill areas as average knowledge or greater, and having average ability or greater to 
teach core SEL skill areas. Additionally, based on rankings of MWDSs, teachers’ professional 
development needs were consistently high across the three dimensions for two core SEL skill areas 
(self-motivation and discipline; goal setting and organizational skills).  Although these two core 
SEL skill areas were ranked high based on MWDS scores, teachers still indicated average or above 
average ability in teaching, performing, and knowledge of these SEL skill areas might not be 
enough data to support the need for professional development in these two areas.  Researchers 
could use this preliminary data to further investigate the professional needs of agriculture teachers 
and, perhaps, focus in greater detail on these areas as a starting point for investigation. 

The results of this study were aligned with the results noted in the CASEL (2003) report 
regarding the importance of SEL skills in the attainment of students’ academic and personal 
success. Agriculture teachers in this study perceived all core SEL skill area as having average or 
above average importance. Moreover, the results of this study support that agriculture teachers 
possess the ability to teach SEL competencies that will enable students to succeed academically, 
socially, and emotionally competent. 

Although teachers believed all of the core SEL skill areas were of average importance or 
greater, they also believed they were average or greater in knowledge, ability to model, and ability 
to teach the skill areas. Therefore, it is difficult to justify that teachers who were included in this 
study required professional development in any of the core SEL skill areas. Arguably, as academics, 
we sometimes believe we need to identify areas of need to address by providing professional 
development. An in-depth case analysis of individuals who varied greatly (positively and 
negatively) from reported competency means may provide a deeper understanding of teachers’ 
responses. Tangentially, teachers may be receiving pre-service preparation that enable them to 
succeed in practice without the need for professional development in core SEL skill areas. Studying 
curriculum related to SEL in teacher preparation programs may provide greater insight to the scores 
of early-career teachers. 

Although we approached this study with the intent of conducting a second, more finite 
(per-competency) needs assessment in the areas of greatest need, in hindsight, we may have been 
too broad in describing the core SEL skill areas. Did teachers have an adequate understanding of 
the skills included in each area or were they unsure? Therefore, further development of the metrics 
used to assess the core SEL skill areas is necessary.   

Simply assessing needs from an importance and ability dimension (performance 
competence) was not adequate to holistically understand teachers professional development needs. 
Borich’s (1980) conceptual approach to assessing performance, knowledge, and consequence 
competence enabled us to identify the five greatest areas of need across the dimensions. Therefore, 
researchers should consider multiple dimensions when assessing teachers’ professional 
development needs. Further, researchers and educators may find prioritizing more dimensions of 
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fewer competencies to be a useful alternative to improving teachers’ competence. However, further 
research is necessary to determine if designing professional development sessions with more 
dimensions of fewer competencies is more effective than a single dimension approach. 

Using a multiple dimension approach to assessing professional development needs will 
increase the number of items included in a questionnaire. In this study, a multi-dimensional 
assessment of 20 competencies required 80 questions. As the number of items in a questionnaire 
increases, the likelihood of respondent fatigue also increases (Bradley & Daly, 1994). Therefore, it 
is important to minimize the number of questions included in a questionnaire. We attempted to 
minimize the number of questions asked to each respondent by creating three shorter forms of a 
questionnaire. Each form of the questionnaire included an identical section of 20 scale-type 
questions, which were used to compute a summated comparison variable and test for form 
invariance. Because there were no significant effects of form invariance, we were able to collapse 
data from each form into one dataset; thereby, reducing the number of items each participant had 
to answer from 80 to 40 items. Therefore, researchers should consider using short-form 
questionnaires with common comparison variables to reduce potential survey fatigue and increase 
the practicality of multi-dimensional needs assessment. To further test form invariance effects 
associated with short-form questionnaires with common comparison variables, researchers should 
consider integrating short-form questionnaire design elements into future studies.  
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The Conflicts of Agriculture: Exploring the 
Agricultural Ideologies of University Agricultural 
Education Students 

Michael J. Martin1 & Kellie J. Enns2 

Abstract 

American agriculturalists are divided on a variety of issues related to production and consumption 
of food.  Broadly speaking, two groups have emerged along two ideological lines: agrarian 
populism, which articulates conventional agricultural values, and neo-agrarianism, which shares 
some nonconventional agricultural values.  Although both groups may find common ground, their 
ideological differences have led to conflict.  Land-grant institutions are not immune to this type of 
conflict.  This study examined how differing agricultural ideologies affected the experiences of 
agricultural education undergraduates at a land-grant institution.   Two focus groups of 
agricultural education students at [University] were set apart to explore their agriculture values. 
Three themes emerged from this study: (a) acknowledgement of different agriculture values; (b) 
deeply rooted agriculture values; and (c) conflicts arising from differing agriculture values. 
Arguments from some students centered on agrarian populist ideological ideals, including 
traditional agriculture, farming, and rural lifestyle values and were often rooted in emotions.  They 
were concerned about protecting a way of life, which they felt was being threatened by others.  
Some participants who had more neo-agrarian agriculture values did not freely present their 
arguments;  but, seemed more comfortable promoting some of the more traditional agrarian 
populist ideals.   

Keywords: agricultural ideologies, conflicting values, conventional, nonconventional, diversity, 
neo-agrarianism, agrarian populism    

Introduction 

American agriculturalists (those working in agriculture) are currently divided between two 
broadly opposing camps with differing values: conventionalists and nonconventionalists.  
Conventionalists argue for a system of agricultural production that can provide the world’s growing 
population with safe and abundant food (Borlaug, 2000; Miller & Conko, 2004).  
Nonconventionalists argue for a system of agricultural production that centers on community, 
environment, and social justice (Berry, 1977; Freyfogle, 2001; Thompson, 2010).  This debate is 
played out in the media (Chipotle Mexican Grill, 2013; Dodge Ram, 2013), through advocacy 
organizations (Center for Food Integrity, 2014; Organic Consumers Association, 2014), and within 
governmental bodies (Chamberlain, 2013).  The goal of both conventional and nonconventional 
agriculturalists is to sway the general public, described as mostly agriculturally illiterate (National 
Research Council, 1988), and secure policy or economic advantages favoring their viewpoints 
(Brewster, 2012).   
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Debates on these viewpoints have challenged agricultural education students the College 
of Agricultural Sciences.  These debates have shaped the work in Colorado, as school-based and 
nonformal agricultural education is being introduced into more urban and suburban communities 
whose residents often have different perspectives.  The repercussions of these conflicts are 
significant for agricultural education, not only in Colorado but throughout the United States.  In 
order for agricultural education in Colorado and throughout the United States to be successful, 
teachers and stakeholders must be able to work with people who have different agricultural values 
in a constructive manner. 

The way that university agricultural education students think about agriculture shapes how 
they will work in their future classrooms, communities, and organizations, as well as how they will 
interact with students and community members.  However, undergraduate agricultural education 
student conceptualizations of agriculture have not been explored.  Researchers have studied how 
school-based agriculture teachers view students from a different race or ethnicity (i.e., LaVergne, 
Larke, Elbert, & Jones, 2011; Vincent, Killingsworth, & Torres, 2012; Warren & Alston, 2007); 
yet, agricultural values represent a different kind of diversity.  The research on how people 
conceptualize agriculture in our agricultural education research outlets has centered primarily on 
high school student views of school-based agricultural education (SBAE) curriculum, programs, 
students, and the FFA (Esters & Bowen, 2005; Hoover & Scanlon, 1991; Jones & Bowen, 1998; 
Talbert & Larke, 1995).  For instance, Phelps, Henry, and Bird (2012) found that some non-FFA 
members had negative perceptions of FFA members and used negative agrarian language (i.e., 
hick) to describe FFA members.  These studies provide valuable examples on how the clash of 
agriculture perceptions may be playing out in schools.  Teachers and curriculum planners can 
benefit from these findings.  However, the agricultural values of college students have not been 
thoroughly reported in the literature.  Professors and curriculum planners in colleges of agriculture 
across the country may benefit from examining the challenges and responses to differing ideals in 
agriculture.  

The lack of knowledge about agricultural education students is an issue.  Understanding 
how student perceive challenges to their own ideals and how students will react to those problems 
will promote more effective teaching and learning about agriculture in their future careers.  This 
study seeks to understand how college agricultural education students conceptualize their 
agricultural values at one land-grant institution. 

Conceptual Framework –Agricultural Ideologies 

This study was informed by two polarized agricultural ideologies: agrarian populism and 
neo-agrarianism.  Ideologies are the beliefs and value systems of a group (Gutek, 2004).  Groups 
are broadly defined and can be large (citizens of a whole country) or small (members of an 
organization).  An example of differing ideologies would be political ideologies in the United States 
(conservativism, liberalism, and libertarianism).  Ideologies can be very subtle, often unseen and 
can vary within and across seemingly similar groups.  Ideologies are different from philosophies.  
Philosophies (such as realism and idealism) tend be universal perspectives of a world that changes 
little over time.  In contrast, ideologies can vary from region to region and from group to group 
even when the ideology shares the same name.  For example, conservatism differs in Europe and 
in the United States and conservatism differs in the Southern region of the United States compared 
to the Mountain West.  For example, social conservatism is significant in the South while fiscal 
conservatism is more prominent in the Mountain West.  This general framework, represented in 
Figure 1, provides two perspectives about agricultural ideologies (agrarian populism and neo-
agrarianism) which informed this study.  Both ideologies have opposing perspectives but vary in 
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values along the continuum.  People may find themselves gravitating toward one end of the 
continuum or the other, but they may not have the all values presented on either end. 

 

While many people directly involved in agriculture might prescribe to one particular 
agricultural ideology, many Americans do not have a strong agricultural ideology. People may have 
opinions on significant agricultural issues and have the opportunity to exercise that opinion through 
consumer actions and political initiatives.  However, these choices may not explicitly identify and 
uphold a particular agricultural ideology.  For instance, people who purchase organic food may 
have opinions on agriculture which align to a neo-agrarian ideology; yet, they do not want to 
consistently work towards upholding the values of neo-agrarianism.  For example, people who shop 
at an organic grocery store may not want to participate in community-based gardening programs.  
This situation should not be viewed as a condemnation of these people.  In fact, someone’s values 
could be split on different issues and a person may not advocate for a specific agricultural ideology, 
although many of the debates presented within agriculture have been framed from either an agrarian 
populist or neo-agrarian ideology.      

An agrarian populist ideology, generally speaking, encompasses values centered on the 
concept of conventional farm and ranch production practices and rural and traditional agricultural 
values (Allen, 2004).  This ideology has strong roots in classical agrarian (Crevecoeur, 1998; 
Jefferson, 1969) and southern agrarian (Twelve Southerners, 1977) ideologies.  Agrarian populism 
celebrates the mythology of rural life which posits that hard work on or near a farm will lead to a 
life of high morality and ethics.  These values may be more myth than historical reality; however, 
this myth has existed since classical agrarianism and forms a foundation for American thought.  
Some of the expressed values of the agrarian populism include efficiency, individualism, 
responsibility, family, and patriotism (Hanson, 1996). The ideology is relatively new in the 
literature with only a handful of authors focusing on it (Allen, 2004; Hanson, 1996); yet, the 
framework for agrarian populism has been co-opted by many writers, policy makers, politicians, 
and advocates because of its power to resonate with people.   
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The broad concept of conventional agriculture would fall within the perspective of agrarian 
populism.  Those with conventional agriculture values expound on the need for scientific progress 
in agriculture and argue for continued development to feed the world’s growing population 
(Conway, 2012).  They draw upon the great successes of modern agriculture, such as increased 
production, more nutritious and hardy crop varieties, as well as the economic vitality of the family 
farm and agricultural industry.  Certain advertisement campaigns, like God Made a Farmer (Dodge 
Ram, 2013), have agrarian populist undertones centering on rugged individualism.  The images in 
these commercials appeal to many Americans who view the depicted lifestyle as ideal.  Media 
campaigns like God Made a Farmer provide a message for people favoring the agrarian populist 
ideology to conceptualize or reaffirm their beliefs.  Even though the agrarian populist ideology 
resonates with many Americans, the tenets of agrarian populism are not developed as well as the 
concepts of the neo-agrarian ideology. 

The neo-agrarian ideology values alternative agriculture and typically smaller-scale farm 
and ranch production practices.  Neo-agrarian ideology closely aligns to nonconventional 
agriculture values and could include a wide variety of contemporary movements, such as food 
justice (Levoke, 2006) and organic agriculture (Allen & Kovach, 2000).  Neo-agrarian arguments 
often focus on the balance between the environment and people, which includes production 
agriculture.  The roots of neo-agrarianism stretch back to Aldo Leopold’s A Sand County Almanac 
(1949) and Rachel Carlson’s Silent Spring (1962).  According to this viewpoint, the rapid 
development of agriculture over the last 100 years has created ecological and social disasters 
(Berry, 1977; Thompson, 2010).  Industrial agriculture and the entities which perpetuate this system 
are viewed as destructive agents (Vallianatos, 2006).  While these issues have practical undertones, 
neo-agrarians also believe that Americans are philosophically disconnected from their food 
(Jackson, 1985).  They share this viewpoint with agrarian populists; yet, the neo-agrarian view 
would differ from the agrarian populist perspective by arguing that anyone can and should become 
directly involved with production agriculture.  These localization initiatives include community-
supported agriculture organizations and organic farming movements (Lyson, 2004), which can 
place neo-agrarian values and practices at odds with agrarian populist values (Miller & Conko, 
2004). 

Purpose 

The purpose of this narrative study is to describe the way selected undergraduate 
agricultural education students conceptualize their values about agriculture.  Utilizing a focus group 
setting, we sought to understand how students would discuss their agriculture values and their 
interactions with others in regards to their own agriculture values. The following research question 
guided the data collection and data analysis process: How did the students discuss their agricultural 
values and interactions around these values in a focus group setting? 

This research aligns to Priority 1 of the National Research Agenda (Enns, Martin, & 
Spielmaker, 2016) by preparing future agriculture educators to work in communities that have 
diverse ideas about agriculture. 

Methods 

This study utilizes narrative methods to explore the way agricultural education students 
conceptualize their agriculture values and experiences.  Narrative research is a valuable tool to 
allow people to tell their own lived experiences (Chase, 2005; Clandinin & Connelly, 2000; 
Riessman, 2008).  The voice of the students was kept intact by utilizing block quotes as much as 
possible.  The class-wide focus groups consisted of two different groups of agricultural education 
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students: teacher-education students, who are seeking certification as school-based teachers, and 
non-formal education students, who plan to work in the broader field of agricultural literacy, to 
explore student conceptualizations of agriculture.  The teacher-education students were working 
towards their licensure to teach school-based agricultural education.  The non-formal agricultural 
methods class included students interested in conducting agricultural literacy work.  Focus groups 
were utilized to elicit ideas from the two groups of students (Krueger, 1994), with facilitator 
questions prompting insightful and rich conversations between students which could not have been 
replicated in one-on-one interviews. 

The population of this study was the students enrolled in two different agricultural 
education methods classes.  There were 24 students who participated in these groups: 12 in the 
teacher education focus group, and 12 in the nonformal education focus group.  We did not parcel 
out the findings between each group to protect the anonymity of the students.  The demographics 
of both students groups were fairly similar.  The students were all Caucasian.  Thirteen students 
were from rural communities and 11 from suburban or urban communities.  Thirteen students were 
from families with agricultural backgrounds (families were involved in agriculture).  Females (20) 
made up the majority in both groups compared to the four males in the groups.  

As researchers, our agricultural background and values were also important in this study 
as we served as the co-facilitators during the focus groups.  We were both faculty members in our 
agricultural education program, had taught school-based agriculture, and had conventional 
agriculture backgrounds.  While our pre-existing ideology about agriculture was agrarian populist, 
we explored neo-agrarian values in order to serve students and stakeholders in Colorado.  The data 
analysis is on the values expressed by the students, and we tried to be unbiased in our 
interpretations. 

The data for this study emerged from the two focus groups.  The focus groups were 60 and 
90 minutes long.  Students were recruited for this study from the two different agricultural 
education methods courses offered in our program.  Their involvement in the study was voluntary 
and did not affect their standing in the course.  The students were informed of their rights according 
to the guidelines set forth by the university’s Institutional Review Board (IRB), which included 
their right to not answer sensitive questions or to leave the focus group at any point.  The focus 
groups were recorded and later transcribed with pseudonyms to protect the identity of the students. 

The focus group protocol focused on eliciting student views on agriculture by exploring 
how they thought about agriculture (Kvale, 1996).  The focus groups addressed these questions: 

1. What are agriculture values? 
2. What is your identify/values in agriculture? 
3. How was your agriculture identify formed? 
4. What is the role of Ag Education in forming agriculture identities? 
5. What does your identify play out in agricultural education?  
6. What happens when your agriculture values are infringed on? 

Each person in both focus groups was asked to answer the first and second questions, while 
the last four questions were open for anyone to answer and discuss.  The questions centered on 
participants’ experiences with values because the concept of ideology might be harder for the 
participants to understand in this setting.  These questions provided the opportunity for students to 
talk about their beliefs; however, probing questions were important because the ideas which 
emerged differed by student.  Different probing questions for each focus group were used to garner 
a clear understanding of their conceptualization of agriculture.  Students were encouraged to 
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respond to their cohort’s comments during this interaction, which is a positive attribute of the focus 
group technique. 

A thematic analysis for narrative data (Reissman, 2008) and a data coding process that 
resembled the constant comparative approach (Glaser & Strauss, 1967) was utilized in this study.  
First, focus group transcripts were read to identify significant and common ideas (commonly 
referred to as codes) expressed during the students’ discussions of agricultural values.  Second, we 
met to discuss and identify what categories emerged from related codes.  Next, transcripts were 
reread and coded based on the newly established general categories.  Fourth, a meeting was held to 
discuss how categories could translate into the themes of the study.  A consensus could not be 
reached on the persistent themes, and the manuscript was once again reread and recoded.  The 
contention centered on how to most accurately name the emergent themes, in light of the guiding 
research question.   After the final reading, themes were established. When discussing their 
agriculture values students expressed three different scenarios:  (a) acknowledgement of different 
agricultural values, (b) deeply rooted agricultural values, and (c) conflicts arising from differing 
agricultural values.  A final meeting occurred to discuss and write the significance of the ideas 
which emerged. 

As researchers, we followed qualitative standards during the study.  Credibility focuses on 
the accuracy of the findings.  Credibility was maintained by presenting the student voices in long 
block quotes and by utilizing an emergent data analysis process.  Furthermore, we practiced 
researcher reflections by conducting meetings before and after each focus group as well as 
numerous meetings during the data analysis process.  These reflection meetings helped us work 
through our personal biases as we prepared for each focus group and progressed through each step 
in the data analysis process.  Dependability of the findings was maintained by finding differing or 
conflicting themes in the transcripts.  This was a purposeful act during the data analysis process in 
which we would try to find examples within the data to refute, clarify, or strengthen the categories 
and themes we identified.  Finally, confirmability was built into this study by developing an 
extensive audit trail of data analysis notes for each round of theming.  This audit trail consisted of 
an Excel spreadsheet which highlighted the codes, categories, and themes which emerge through 
each step of the data analysis and linked the data points back to the larger data set (Ary, Jacobs, 
Razavieh, & Sorenson, 2009). 

Findings 

The findings were organized by the three themes which emerged during the study. When 
discussing their agriculture values students expressed the three different scenarios: 
acknowledgement of different agricultural values; deeply rooted agricultural values; and conflicts 
arising from differing agricultural values. 

Acknowledgment of Different Agricultural Values 

Students from both focus groups initially talked about how people should be open to 
different agriculture values.  This idea came from the students’ desire to help build a better and 
more inclusive future for agriculture. 

Everyone, no matter what it is, whether its agriculture or anything else in life, 
everyone's going to have different values. If everyone had the same values, then 
we couldn't connect to everyone else in the world. I think it's good that everyone 
has different values because then you'll be able to connect better with somebody 
out there than someone else might be able to, so it's going to be easier to get points 
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across when people can find people to connect to; as opposed to everyone just 
thinking the same.  

Many of the students verbally agreed with this basic idea.  Other students took a pragmatic 
perspective.  “…If you want to progress, you'll approach things with an open mind. Take what 
works for you and reject what doesn't work for you.”  These comments highlighted a strong sense 
of unity in agriculture.  This could be expected in a university setting.  Finally, one student 
described the need to bring more people together into agriculture because of farmers and ranchers.  
“There's a generation gap of who [are] farmers and ranchers right now and it's getting bigger, and 
they're getting older and we need to bring more people in there”  As the students continued talking, 
they began to provide more details which illuminated divisions within agricultural values.   

Discussion quickly evolved from talking about their own agricultural values to how those 
values differed to other people’s agricultural values.  Participants began to infuse rules and values 
into their discussions.  One student reported: 

I really liked what you said about respect, and as long as people are educated, I 
absolutely think it’s OK for them to have their own ideas. I think respect is key 
above anything else. Who's to say because someone doesn't come from an 
agricultural background that they can't have a very valu[able], educated 
perspective on ag[riculture] policies and procedures. As long as they are educated 
on it and not just reading [an] extreme line. 

This student had clear guidelines for having discussions about agricultural values.  Students 
generally preferred people who were educated about agriculture and not extreme in their views.   

The insinuation that some people are uneducated about agriculture and that there is a line 
that can be crossed hinted at the agricultural tensions that students were initially hesitant to talk 
about.  A student discussed this feeling of apprehension when talking to their peers in the following 
quote. “I am stuck between… respect[ing] those values, obviously, but when you want to advocate 
for something, how do you just sit back and say, I'm just not going to show them my point of view 
and why it's important.”  One student provided vivid details about the negative stereotypes within 
agriculture by referring to what other people say about agriculturalists.  

 I think that as an instructor or a teacher of agriculture, you need to be able to 
educate people about the different identities, and that just because you are an 
organic producer doesn't mean you need to have long hair or you have to fit certain 
criteria.  Just because you're a cowboy doesn't mean you have to be the Marlboro 
man.  Agriculture's about doing your thing and supporting your thing, and 
spreading out and learning about other things that you may not necessarily agree 
with. 

The students spoke about how we should avoid such conflicts.  The philosophical openness 
which dominated the early conversations would completely fade as the focus groups continued.  

 Deeply Rooted Agriculture Values 

Many students in this study believed that they should be open to other ideas; however, their 
conversations soon highlighted entrenched differences.   Students first talked about how they 
experienced these entrenched values from other people.  One student described how a professor 
antagonized vegetarian and vegan students in their class by saying, “The west was not won on 
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salad.”  Many conversations revealed firm opinions at their base and acknowledged a vast divide 
between their own and the opposing agricultural viewpoint.  As an example, one student indicated 
that acceptance into agriculture required a conventional agriculture upbringing: 

‘You didn't grow up on a farm. You don't know what you're talking about.’ I think 
that's ag[riculture], unlike other industries, say, like nursing, you grow up in it. It's 
not a career; it's a lifestyle. People who grow up on farms almost have this little bit 
of pride that goes with it.  

Consistently, another student indicated, “It [conventional agriculture] is a little bit 
inclusive. I completely respect that. That you come from [conventional agriculture] and it 
[conventional agriculture] is a lifestyle. You did grow up with it [conventional agriculture].”  Those 
with a conventional viewpoint on agriculture indicated that this was a value set that was native to 
them, and contended that those who developed conventional agricultural values later in life may 
not have a legitimate understanding of agriculture. 

Strong student opinions on production practices emerged and were often qualified with 
statements such as, “It’s a hard thing,” and, “Respect others,” in an attempt to make their own 
opinions more acceptable:  

I think different values are important. I know that I've run into people who think 
that farms should just go corporate and that small farms [should go big], that's fine.  
If you buy beef and it comes from a smaller farm, you end up paying more for it, 
and then if it comes from corporate, the big corporate price is a little cheaper. 
People have their different opinions, and that's fine. It's really hard.  

Another student said, “I think it's also more important to respect people's values. Not one 
way's the wrong way. People who do use chemicals aren't evil.”  These discussions highlight the 
emergent issues in agriculture and helped to highlight the deep values students hold on agriculture.  

Students acknowledged that communicating to others about deeply entrenched agricultural 
values can be challenging.  “Don't just offend them right off the bat. You can be like, ‘If you believe 
this...but let me show you....’”  Statements like this highlight the struggle of students in trying to 
convince others to shift to their own viewpoints on agriculture or finding a middle ground with 
them.  Should they advocate for their own opinions and lifestyles or values, or be open to those of 
others?  The following quote explains this conundrum: 

I believe it's good that everyone has different values. I am stuck between, of course 
respect[ing] those values, obviously, but when you want to advocate for 
something, how do you just sit back and say, ‘I'm just not going to show them my 
point of view and why it's important?’ I don't even know how to answer that… 

While students expressed willingness for open-mindedness and a desire to avoid conflict 
over their agricultural values, they also reported that they have had negative interactions with 
people about agricultural values.   

Conflicts Arising from Different Agricultural Values  

The students deeply rooted agriculture values, conventional or nonconventional, lead to 
negative confrontations.  Students both personally experienced the conflict and acted as witnesses 
outside these conflicts.  Students became more comfortable and reflective as the focus groups 
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progressed, and were able to dissociate and reflect upon such agricultural value clashes.  One 
student commented about a nonconventional student taking an agricultural course as an elective: 

…But there's this kid in there [a college agriculture class]. He's just a regular 
[nonagriculture major] student.  He's just taking the class just for credit.  The class 
is set up for ag[riculture] so it uses ag[riculture] terms.  He looked at the kid next 
to him and asked her…he [non-agriculture student] didn't know what a steer was.  
This girl went off on him.  I'm talking cuss words were used….  I think that really 
turns people off, because [I’m] coming from a place where I understand that not 
everyone is going to know this.  I was just dumbfounded by the way she treated 
him. 

Discussions about the conventional agricultural viewpoint often reflected an idea that 
conventional agriculture is something into which you are born.   

The clashes could become personal and hurtful for those who felt they were excluded from 
the conventional lifestyle. Trying to break into a conventional agriculture system proved to be 
challenging.  A student from a suburban city who was majoring in agriculture reported the 
following: 

People ask me, “Then what are you doing in this major?" They [fellow agriculture 
students with conventional perspectives] totally put me down.  I call my mom all 
the time, and I'm like, ‘Mom, I can't do this anymore. They're so mean.’  She's like, 
‘I don't understand why agriculture's different than anything else, because when 
someone goes into nursing school, they haven't nursed their whole life.  They 
haven't grown up in a hospital.’…But I think maybe that's where it [agriculture] 
differs. Because it's [agriculture] a life.  

The conventional agriculture lifestyle, often portrayed with rural idealist notions, was a 
lifestyle of which some students from the city and suburbia wanted to be a part.  A student said, 
“You can't even borrow sugar from somebody in my cul-de-sac.”  Student discussions revealed that 
the qualifications for being part of this lifestyle were stringent. 

As the focus groups neared their end, some students who expressed a conventionalist ideal 
or status were able to acknowledge the closed nature of their group—even to the point of 
recognizing the possibility of hypocrisy in their messaging.  A student related the following:  

I almost think it's hypocritical.  I'm from a farm, and I'm proud of it, but it's almost 
hypocritical.  You're trying to inform people where your food's from. You're trying 
to get them to be on your side, but then you're going to turn them away and make 
them feel like they can't do it.  It's hypocritical. 

A student who had nonconventional agricultural values agreed: “A lot of people 
highlighted the point that rural communities are a lot friendlier and more open. That seems like a 
contradicting statement to me.”  These conversations highlight how conventional agriculture values 
could be tied to rural ideals. Furthermore, membership and legitimacy in a conventional agriculture 
group seemed tied to being from a rural community.   

The focus group examples of a clash in agricultural values often centered on how 
conventional agricultural values on campus conflicted with those of other students who did not 
share these values.  However, there were some examples which indicated the opposite situation, 
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only off campus.  A conventional agriculture student related a story from her encounter with two 
customers at her place of work who had nonconventional agriculture values: 

For example, last night, I was working.  I'm a waitress, and these two guys came 
and asked what I did.  I told them I went to school for ag[riculture].  That's my 
background.  I lived on an apple farm.  They were like, ‘I hope it's organic.’  I was 
like, ‘No. Organic is great, but we don't have the market for it.’  I try to explain it.  
I'm taking a class [agricultural education] right now where I'm trying to have these 
conversations.  He was just throwing [saying] such biased things.  They started 
talking about Monsanto, and I was like [in her thoughts], ‘Oh my gosh, you might 
as well just walk out now because you're never going to want me to wait on you 
again.’  I'm like [said], ‘I get where you're coming from.’  He's like, ‘They're 
[Monsanto] evil, blah blah blah.’  I'm like, ‘I understand what you mean by that.’  
…I tried to explain to them, as much as I could, both sides. 

This and other examples of students with conventional agriculture values who feel 
alienated in certain situations highlighted how the clashes that centered on agriculture values were 
not just directed towards students with nonconventional agriculture values.  The difference seemed 
to be that nonconventional agriculture students experienced conflicts while in the College of 
Agricultural Science, while conventional agriculture students experienced issues outside of the 
college. 

Summary and Significance of Findings 

The university setting can certainly provide an avenue for discourse about differing 
agriculture values.  Despite the stories of agricultural values conflict and confrontation, some 
students appreciated how their time in college challenged their opinions about agriculture.  A 
student related the need for education and understanding values regarding agriculture:  

We don't know specifically where certain things come from, but someone does. 
That's something that's important to them. I think the world functions by having 
all these different interests. You just have to honor them. I think that as long as 
people are educated, they can have whatever values they want. It's harder to 
connect with someone when they don't have a solid basis for that value.  

As values were being expressed in the focus groups, a few students acknowledged that 
greater inclusivity in agriculture as a whole is desirable.  One student said:  

I think that the program here is getting there, and people are becoming more 
inclusive, but it is important to recognize that not everyone started as a part of that. 
I still do feel at odds with people a lot of times. It's getting better, but it's still there.  

This final comment acutely demonstrates the struggle of agricultural values at the college 
level.  The student discussed how values and curriculum can collide and how colleges should 
handle the differences:    

I'm just trying to think of, even in this room, I would be hard-pressed to come up 
with curriculum about a certain topic [in a way] that I would not offend at least 
one individual in this room. I guess my take on it, and again, this is just my opinion, 
but if you're in college, you're old enough to decipher and make your own 
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evaluation of what you value. ‘Yes, this is what my professor values, but this is 
not what I have to value.’ 

Many agreed with this student’s argument.  Yet the findings from this study highlight the 
enormity of this task. 

Discussion 

The significant findings of this study centered around two broad concepts: 1) expanding 
the knowledge base of agrarian ideology and 2) the process of working with conflicts around 
agricultural values between groups by determining how the conflict occurred and why. These 
finding are useful as education specialists in agriculture continue to work with diverse individuals, 
contexts, and value systems (Cano & Moore, 2010; LaVergne, Larke, Elbert, & Jones, 2011; Martin 
& Kitchel, 2015; Vincent, Killingsworth, & Torres, 2012).  The findings indicated that students 
within these focus groups generally reaffirmed the differing agricultural ideology outlined in the 
conceptual framework.  While we could not accurately identify the agricultural ideologies of each 
participant, the ideals of agrarian populism (Allen, 2004; Hanson, 1996) and neo-agrarianism 
(Berry, 1977; Thompson, 2010) were discussed.  Through student responses we were able to further 
articulate ideals found in the conceptual framework; specifically, we confirmed the connection 
between traditions and rurality to that of the agrarian populist.   

Focus group participants behaved politely towards those with diverging agricultural values 
but were firmly rooted in their own system.  Some students had difficulty separating their values 
regarding agriculture to other related ideals.  For example, some students connected their 
agricultural values to a lifestyle they had growing up in rural areas, relating their values to an 
agrarian populist ideology.  However, the strength of the responses varied, and rather than leaning 
toward one pole or the other of an agricultural ideological spectrum, the values were presented as 
a continuum along the spectrum.  These variations highlight the complexity of a person’s individual 
values. 

The progression of the focus group discussions revealed an interesting implication about 
agricultural ideologies.  Agrarian populist arguments surrounding agriculture, farming, and rural 
lifestyles are often rooted in emotions.  For instance, participants talked about how they enjoyed 
the friendliness of their rural communities, positioning their agricultural values in their emotion.  
These arguments were not supported by factual evidence, which is understandable considering the 
nature of emotions.  They were concerned about protecting a way of life, which they perceived as 
threatened from others outside who didn’t hold their same values—so much so that it often initiated 
a fight or flight syndrome in situations.  Coincidentally, the agrarian populist argument stayed away 
from arguments of food production for efficiency and feeding the world.  These emotionally 
centered agrarian populist arguments were challenged by those participants who may not have 
identified with this ideology.  Furthermore, the students who had more non-agrarian values did not 
argue that their lifestyle and values were more ideal.  Instead, they presented their agricultural 
values by countering some of the emotional conventional agriculture arguments.   

The dominance of agrarian populist ideas in these focus groups provides another 
implication.  The predominance of agrarian populist arguments in the focus groups originated from 
the nature of our student base.  Even though half of the participants did not come from agriculture 
backgrounds, the agrarian populist viewpoints were primarily expressed by most students.  These 
students seemed to feel more comfortable talking about their values.  For example, almost every 
agricultural value presented by the participants (that was not a centrist value statement) had 
elements of agrarian populism.  There were participants who had neo-agrarian values and they later 
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presented a few counterarguments to the agrarian populist values.  However, they did not present 
neo-agrarian values arguments as readily and seemed more comfortable occasionally countering 
agrarian populist arguments.  The neo-agrarian viewpoints were a minority one.  If the setting were 
different—that is, if we established the same focus groups but used a different program or college 
setting—then the dynamics of the conversation and the arguments presented may have been 
different.  In short, the context and community that the participants believed they were in during 
the focus groups may have mattered as much as the actual beliefs of the participants.  Further work 
needs to tease out the differences in these values to allow more effective discussions within 
educational systems. 

The focus group revealed a chronological process of conflicts related to the diverging 
values: polite acceptance—to emotional attachment to a value system—to outright conflicts related 
to the opposing value system. Student participants were able to personally describe situations or 
scenarios they had witnessed in each of these categories. While student tried to not personalize any 
scenario and remained polite, the process itself was revealing and helped to illuminate experiences 
they were having.  

Participants became less reserved about their agricultural values as the focus groups 
progressed.  Students were not always willing to speak out in favor or against alternative 
viewpoints.  As the focus groups continued, the students were encouraged by their cohorts to 
express their opinions and values.  We didn’t protect or advocate for any viewpoint; hence, there 
was no safe space.  Students were allowed to challenge each other’s viewpoints in a respectful 
manner.  We created an open space where conflict could arise, minority viewpoints could be 
expressed, and diversity of thought was valued.  This allowed and created situations where students 
were able to analyze their own value systems and think deeply about how their values might impact 
themselves and others during the hour long process.  This was evident during discussions about the 
relationship between rural and agricultural values. 

There are challenges to working with students who are ideologically diverse.  We 
recommend training and classes for agricultural educators that can help them appreciate differing 
agricultural values.  Students from diverse backgrounds need to be valued to increase the diversity 
of our student population and eventually the agricultural education workforce.  This type of training 
could resemble some of the work done in multicultural education (i.e., Banks & Banks, 2010).  It 
is beyond the scope of this manuscript to talk about the procedures required to incorporate different 
agricultural values beyond what was done in this study; thus, we recommend further research and 
professional development work in these areas.   

The concept of an open space was important in these focus groups and could serve as a 
model for fostering discussion among students about their agricultural ideologies.  Students need a 
space where they are free to express beliefs as well as hear the beliefs of someone who might 
disagree with them.  Furthermore, the beliefs of all students need to be respected.  Ideologies should 
be discussed and respectfully debated.  The rules of the focus group could also apply to the 
classroom in general.  There is not a correct agricultural ideology. No one should be expected to 
change their ideology after a discussion, and differing ideologies need to be valued.  The emotions 
that students have towards a viewpoint need to be recognized; but they also need to be kept in 
balance.  For instance, our focus groups discussed the differences between the facts of rural life 
and the ideals of rural life.  The ideals were often steeped with emotions and discussing this point 
allowed our students an opportunity to critically reflect.  Educators must be honest about their own 
personal values and discuss with their students how this position would inform their views of 
agriculture.  In this way, the educator sets the standard for the class.  Educators need to create open 
spaces that allow students to have pride in their system of values, without believing their value 
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system is the best or has the only answers to issues facing agriculture.  The problems surrounding 
agriculture, such as changing demographics and evolving agricultural production systems, require 
an agricultural education work force that is diverse and able to work with various audiences and 
ideas.    
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Teaching with Animals: The Role of Animal 
Ambassadors in Improving Presenter Communication 
Skills 

Nicholas E. Fuhrman1 & Eric D. Rubenstein2 

Abstract 

Much is known about the benefits of interacting with animals for learners.  However, little is known 
about the animals’ potential influence on the communication ability of the presenter/educator.  The 
purpose of this qualitative study was to describe the experience of undergraduate students who 
used live animals (baby chicks, turtles, salamanders, and non-venomous snakes) during in-class 
and outreach presentations and the animals’ role in influencing their communication ability.  The 
influence of an instructor who teaches with such animals was also examined.  A purposive sample 
of students enrolled in an introductory environmental education course open to all majors was 
obtained and five students agreed to participate in semi-structured interviews.  Once audio was 
recorded and transcribed, the constant comparative method was used to analyze the data.  Six 
reoccurring themes emerged.  Presenting with a live animal (1) helped students feel less nervous 
while teaching, (2) increased presenter confidence, (3) promoted flexibility while teaching, (4) 
encouraged audience analysis, (5) helped create a positive, comfortable learning environment, and 
(6) influenced student career decisions.  These themes aligned with Bandura’s triatic reciprocality 
model.  Pre-service teacher education programs may consider using small, live animals, when 
relevant, with apprentice teachers as they can equally benefit the presenter and learning 
environment. 

Keywords: animals in the classroom; classroom environment; communication anxiety; pre-service 
teacher education; triatic reciprocality model 

Introduction/Literature Review 

When used in teaching, live animals can provide a memorable learning experience.  In the 
formal (indoor/classroom) setting, captive live animals can enhance learning, strengthen feelings 
of empathy and compassion, and build skills in responsibility (Daly & Suggs, 2010; Fuhrman, 
2007; Fuhrman & Ladewig, 2008; Hummel & Randler, 2012).  In the nonformal (outdoor/non-
classroom) environment, animals used as teaching tools can enhance the relevance of local 
conservation efforts targeting specific species and habitats and increase attendance at program 
activities (Dierking, Burtnyk, Buchner, & Falk, 2002; Siegel, 2004; Swanagan, 2000).  Animals 
can also elicit physiological responses in participants.  When used in either setting, companion 
animals can decrease blood pressure, lower heartrate, lessen feelings of homesickness, and enhance 
one’s outlook on life (Siegel, 2004; Von Bergen, 2015).  Although animals are often used in formal 
and nonformal presentations delivered by agricultural and environmental educators, it is unknown 
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whether live animals used during such presentations could positively influence the presenters’ 
communication ability.  

The ability to communicate with diverse audiences is a skill required of nearly every 
occupation.  However, college students graduating today lack many essential communication skills 
needed in the workplace (Brooks, Flanders, Jones, Kane, McKissick, & Shepherd, 2008; Crawford, 
Lang, Fink, Dalton, & Fielitz, 2011; Guenthner & Moore, 2005; Schneider, 2015; Thomas, 2010).  
Of the types of communication skills desired by employers, effective oral communication is one of 
the most important (Crawford et al., 2011).  Mangan (2007) called on college faculty to strengthen 
these “soft skills” in college students and Dwyer and Davidson (2012) more recently suggested that 
faculty should train students in public speaking specifically.  Given the need to strengthen 
communication skills in college students, undergraduate students at the University of Georgia 
served as a relevant audience for this study. 

Public speaking skills are of particular importance in the agricultural and environmental 
fields (Kaufman, Rateau, Ellis, Kasperbauer, & Stacklin, 2010).  The act of public speaking may 
increase one’s communication apprehension, and college students are no different from others in 
their anxiety with speaking before their peers.  However, animals may offer support for reducing 
stress like the apprehension associated with public speaking.  In fact, experts encourage those with 
communication and other fears to interact with live animals to overcome their anxieties (Mallon, 
1992; Meadan & Jegatheesan, 2010).  When considering whether handling stuffed (toy) animals 
would lower student anxiety when compared to handling live animals, Shiloh et al. (2003) found 
that petting live animals was more effective at reducing anxiety and thereby enhancing 
communication skills.  Interestingly, touching a live turtle was just as effective at reducing anxiety 
as touching a live rabbit (Shiloh et al., 2003).  With their generally smaller size and transportability, 
reptiles and small mammals can be used in classrooms and offer promise in enhancing the 
communication abilities of college students engaged in public presentations. 

One explanation for the potential effectiveness of live animals in reducing communication 
anxieties and improving a presenter’s overall speaking skills is the distractor factor.  Live animals 
may serve to distract the handler away from potential sources of anxiety like those experienced 
during public speaking and allow the speaker to focus more on delivering their educational 
message.  Live animals are “ideally suited for a distraction role because…they are complex, 
unpredictable, interactive, and operate on tactile, auditory, visual, and probably other levels” 
(Shiloh et al., 2003, p. 392).  This aligns with Brickel’s (1982) attentional shift hypothesis which 
suggests that interacting with animals can reduce anxiety by diverting attention away from stressful 
stimuli. 

Although much is known about the benefits of interacting with animals for learners, little 
is known about the animals’ influence on the educator/presenter.  Shiloh et al. (2003) called for 
additional research on the influence of touching live animals like rabbits and turtles on reducing 
anxiety.  Daly and Suggs (2010) recommended that additional studies be conducted on the use of 
companion animals to enhance communication skills.  Most recently, Hummel and Randler (2012) 
encouraged additional research on the use of different animal species from different taxonomic 
classes on one’s motivation to communicate.  The need to strengthen communication skills in 
college students, the potential for animals to aid in reducing communication anxiety of those 
engaged in public speaking, and the lack of research on an animals’ influence on the presenters’ 
communication ability prompted this study.       
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Theoretical Framework 

Bandura’s (1986) Social Cognitive Theory proposed that learning occurs through 
interactions between the individual, behavior and the environment (see Figure 1); enactive and 
vicarious learning; and through observation, modeling, and imitation.  Bandura elaborated that the 
reciprocal interactions between the individual, behavior, and environmental factors all influence 
the outcomes of the learning experience.  Therefore, a teacher must consider the environmental 
factors that exist as they prepare a lesson and how those environmental factors will influence the 
behavior being taught (Schunk, 2012).  In this study, the learners were engaged in a course that was 
established utilizing Bandura’s triadic reciprocality model as a theoretical underpinning. 

 

Figure 1. Triatic reciprocality model (Bandura, 1986) 

Bandura (1986) posited that to enhance the learning environment and promote student 
learning, educators should utilize enactive and vicarious learning experiences.  When utilizing 
enactive and vicarious learning experiences, Bandura proposed the utilization of modeling, 
observational practices, and student imitation of behaviors.  Therefore, the researchers developed 
enactive and vicarious educational experiences for students to promote engagement and cognitive 
development.  Vicarious learning experiences were developed as opportunities to witness the 
instructor and other guest speakers demonstrate presentation skills and utilization of animals as 
teaching tools.  Each skill was modeled for the learner’s observation, followed by an opportunity 
for learners to imitate the same behavior with stuffed animals and finally with live animals, all 
within the confines of the classroom environment.  Each of the enactive learning experiences were 
video recorded for students to self-reflect on their skill development, as well as receiving 
constructive feedback from the instructor.   

Purpose and Objectives 

The purpose of this qualitative study was to understand the experience of undergraduate 
students who used live animals during presentations and the animals’ role in influencing their 
communication ability, substantiated by Priority Area Four of the National Research Agenda 
(Doerfert, 2011).  Specifically, student communication ability was addressed from a public 
speaking skills standpoint.  This study was guided by the following research questions: 

1. What influence does presenting with a live animal have on the presenter’s 
communication ability? 

Environment

IndividualBehavior  
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2. What influence does an instructor, who teaches with animals, have on students’ 
presentation abilities in a classroom environment? 

Methods 

The course, “Animals in Education,” trained students from a variety of majors in safely 
handling, transporting, and teaching with live animals.  The animals were used as ambassadors of 
educational messages shared during presentations given in-class and before an audience of special 
needs youth.  The educational messages shared by student presenters worked to move audience 
members from being aware of environmental issues regarding wildlife (e.g., habitat protection) to 
taking specific actions to alleviate such issues.  Messages even related topics such as respecting 
others with physical differences to respecting animals with stereotypes (e.g., snakes).  Students 
engaged in two team teaching activities (four students/team) where they developed a lesson plan 
taught first to an audience of 24 of their peers (in-class) and then before an audience of 10 to 12 
youth with mental and physical disabilities at a local camp (outreach).  Each presentation was 
videotaped and students reflected on their team’s teaching abilities to revise their presentation 
before delivering it to the youth with special needs.  Both presentations were designed for an 
audience at the second-grade level.  Animal ambassadors used by students during their in-class and 
outreach presentations included baby chicks, land and water turtles, salamanders, and non-
venomous snakes.   

A purposive sample of undergraduate students enrolled in “Animals in Education,” an 
introductory environmental education course (N = 28) was obtained (Koro-Ljungberg, Yendol-
Hoppey, Smith, & Hayes, 2009).  A total of five students agreed to participate in semi-structured 
interviews with one of the co-authors.  Students were not interviewed by the instructor of the course 
to prevent influencing their responses.  The University of Georgia Institutional Review Board 
approved the study protocol and all participants were provided written informed consent prior to 
participation in the study.  Participants received no benefit or incentive to participate in the study. 

Participants were asked to participate in a less than one-hour interview with a co-author of 
the study.  The semi-structured interviews included 10 questions that examined the student’s 
experience in the “Animals in Education” course.  The interviews lasted between 25 and 48 minutes 
in length and were conducted with students over the phone approximately four months following 
their participation in the course.  Conducting interviews over the phone has been deemed a preferred 
collection method (Opdenakker, 2006).  Following the interviews, the audio files were transcribed 
verbatim and each participant was assigned a pseudonym to ensure anonymity (Creswell, 1998).   

The researchers utilized the constant comparative method proposed by Lincoln and Guba 
(1985) to analyze the data.  Each researcher individually reviewed the transcripts and compared 
incidents applicable to each category.  Together, the researchers then integrated categories and 
defined their characteristics or meaning.  Following this, the researchers constructed the written 
form of the data in this manuscript.  To ensure that the trustworthiness, credibility, dependability, 
and transferability of this study were upheld during the data collection and analysis processes, the 
researchers utilized several qualitative data collection best practices (Dooley, 2007; Lincoln & 
Guba, 1985).  Specifically, participants were engaged in member checking to ensure that their 
responses were interpreted accurately and methodological journals were used to ensure the 
interviewer was consistent in facilitating each interview.  Peer debriefing was also used to ensure 
consistency in the interpretation of themes which emerged from the raw data.     

The researchers in this study were an Associate Professor and Assistant Professor with 
formal training in educational teaching and learning methodologies.  Both researchers believe in 



Fuhrman & Rubenstein Teaching with Animals:… 
 

Journal of Agricultural Education 227  Volume 58, Issue 1, 2017 

the utilization of hands-on learning and building connections through experiential learning, 
including the utilization of animals in their teaching.  Throughout their lives, animals have played 
an important role in their learning experiences and development as faculty members.   

Results 

All five participants were female and represented academic majors in both the biological 
and social sciences (see Table 1).  Pseudonyms have been used to protect participant identities. 

Table 1 

Demographic Characteristics of Interview Participants 

Pseudonym Academic Major Year in School 

Abby Agricultural Economics Senior 

Becky Wildlife Science Junior 

Carla Agricultural Communication Junior 

Dana Agricultural Education Junior 

Erica Agricultural Communication Senior 

   

Six reoccurring themes emerged from the raw data regarding the influence that presenting 
with a live animal has on a presenter’s communication ability, including: (1) feeling less nervous 
while teaching with an animal, (2) increasing presenter confidence, (3) promoting flexibility while 
teaching, (4) encouraging audience analysis, (5) a positive, comfortable learning environment, and 
(6) influences on career decisions.  Some overarching themes were further broken into subthemes 
to further describe participant experiences in using animals while presenting.    

Feeling Less Nervous while Teaching with an Animal 

Four of the five participants believed that using animals as ambassadors while teaching 
helped reduce their public speaking anxiety.  Becky noted that teaching while handling an animal 
distracted attention away from a potential mistake she might make, saying, “it was a calming thing 
to know that most people are watching the animal instead of watching me.  That way if I messed 
up I was less self-conscious about it, because they were more focused on the animal.”  Abby also 
mentioned, “it's different when you have an animal there because people are very interested in that 
and what's going on, so that calms you down because they don't care about what's going on with 
you.”  Dana added, “…my nerves fade a lot quicker because it [handling the animal] gives me 
something else to concentrate on.  I think students also, they're more engaged with you when you're 
not the only one up there.”  Erica also shared that one of the benefits of handling a live animal 
while teaching was that the animal relieved tension because the presenter believed the audience’s 
attention was equally focused on the animal.  She noted, 

It's easier than if you're just standing up there with empty hands because a lot of 
attention is on the animal.  Even if you're up there assessing something, they're 
listening but they're also watching the animal to see what they're doing, how they're 
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behaving.  Not all the light is on you to perform or to teach.  It makes it more 
comfortable to me to use an animal. 

Increasing Presenter Confidence 

Using a live animal in a teaching demonstration enhanced participants’ confidence in their 
teaching ability.  Knowing that the animal would be incorporated into their presentation seemed to 
also increase the presenter’s enthusiasm to present information.  For example, Dana shared, “I was 
always told that as a teacher I became more enthusiastic because I love teaching with animals.  The 
students get so much more engaged.  I guess my personality would change in it.  I get more 
confident…I'd say teaching with animals increased my confidence.”  As an agricultural education 
major, Dana participated in student teaching the semester following her enrollment in “Animals in 
Education.”  She recalled a specific instance when she borrowed the animals she used in the course 
for one of the lessons she would teach at her cooperating school.  Students at her assigned middle 
school had a history of disciplinary problems and she was nervous to teach them.  Dana remarked,  

I brought animals one day because I needed the confidence to teach in front of 
them.  I was nervous.  After I taught with the animals that day, I felt more confident 
because the kids responded to me.  I feel I'm a better teacher after using the animals 
in that class.        

 Carla also mentioned the value of teaching with animals because she believed having an 
animal peaked students’ interest in a lesson and thereby enhanced her own confidence to engage 
that audience.  She shared, “If you pull in an animal that is something they've never seen before, 
new to them, that'll definitely get their interest…”  From a teamwork standpoint, Erica noted that 
incorporating the animals into a lesson helped her and her teaching team’s confidence in their 
preparation to teach.  Having that live animal in front of the audience, “you have to practice out 
who is going to say what, where you're going to stand and who is going to hold the animal, when 
to transition so everything flows well.  We did a lot of work outside of class to prepare.”  She went 
on to add that such preparation, because of having the animals, enhanced the team’s confidence in 
their presenting abilities.     

 The experiences of teaching with the animals increased participants’ confidence in their 
teaching ability enough that some students willingly volunteered to continue using animals in 
teaching outside of the scope of the class.  Becky volunteered to go help with an outdoor festival 
in the community and said that the experience of teaching with the animals in the class “helped her 
prepare mentally for what I needed to expect.”    

Promoting Flexibility while Teaching 

When teaching with any live animal, one must expect the unexpected.  Several participants 
mentioned that handling the animals while teaching enhanced their skills in being flexible and 
adaptive.  Carla declared that teaching with turtles, snakes, salamanders, and birds is “very different 
from public speaking just from the simple fact that there's that wild animal variable and you have 
to be able to be flexible and kind of roll with the punches rather than just having a speech 
memorized and just speaking.”  For Erica, she shared that teaching with live animals, “definitely 
taught me a lot about being prepared for things to not go your way or exactly how you prepared for 
them.” 

When students in the “Animals in Education” course visited the special needs youth to 
share the presentation they had previously delivered before their peers in the classroom, they 
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experienced the value of being flexible and the wisdom in capitalizing on teachable moments.  Erica 
shared an example of her experience while visiting with the special needs youth and how the 
experience helped her become flexible in her delivery.  She noted,  

They [youth with special needs] slightly interrupt you, but then they say it and then 
you make a little comment about it and you can move on and keep teaching.  It 
was interruptions, but it wasn't necessarily negative interruptions…we had to be 
flexible and address what they were saying or what they were doing and then get 
back on point and continue our lesson.    

Participants in this study experienced the value in adapting to learner needs and questions 
and often used those opportunities to bring attention to an animal’s characteristic or behavior.   

Encouraging Audience Analysis 

Promoting curiosity and suspense.  Several participants mentioned that the experience of 
teaching with animals forced them to consider their audience, their choice of animal ambassador, 
and the relevance of the animal to the associated learning objective.  Carla shared, 

Ah, like your audience, how old are they, are they going to be scared, that kind of 
thing. If you're working with children, pulling out a really big, long, strong snake 
may scare them.  You want to consider what your audience type is.  You want to 
consider kind of novelty I guess, is something that really pulls audiences in. 

Abby also noted the novelty effect of the animal and its ability to promote curiosity and 
suspense among audience members, stating, “If you bring a snake or a turtle, most of them have 
never seen that, and that really gets them excited…they've got in trouble if it was outside and their 
mom's told them not to touch it so being there it excites them.” 

Visible impact on audience members.  Other participants shared how using the animals 
prompted visible non-verbal reactions from audience members—especially the special needs 
youth—that seemed to build their confidence.  For Abby, holding a snake and teaching the youth 
with special needs was impactful because she was able to, “see his [special needs student] face 
connect right then was very…warm and fuzzy inside because we had taught him something that he 
didn't know.”  Becky also mentioned the visible impact her teaching with the animals was making 
on the audience of special needs students, saying, 

You could see the joy on their face that they were still being treated like a normal 
kid to be able to interact with a snake and with a turtle, and things that they wouldn't 
normally see.  Then we'd be able to get on their level for them to learn.  

Participants appreciated knowing that their efforts in teaching were making a visible 
difference.  Some, like Dana, were impacted by what she observed in one handicapped student who 
had already interacted with the animals through another teaching team.  This young man wanted to 
experience the animals a second time.  Dana recalled, 

I think how much it sticks with them because we were only speaking for five 
minutes…and he was so attentive and so engaged in the ones previously before us 
that he enjoyed sharing the information [with her].  I guess I wouldn't have thought 
somebody would have remembered all the information.  
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These observations of learners’ verbal and non-verbal cues seemed to be a source of 
positive feedback for participants in this study and helped affirm that their methods were relevant 
and appreciated.   

Positive, Comfortable Learning Environment 

Each of the participants mentioned aspects of the classroom learning environment that were 
particularly memorable for them.  Characteristics of the instructor surfaced as a reoccurring theme 
and became an influential factor in creating a positive, comfortable learning environment.  Becky 
shared, 

He's just so energetic with the animals.  He just interacts with them and gives them 
personality.  He gave a turtle a personality.  Turtles are kind of just there and he 
was able to make you, I guess, fall in love and feel something for an animal that 
people normally would just kind of like toss aside because it moves so slow and 
they don't really care because it's a turtle. 

Dana also mentioned the characteristics of the instructor and how he modeled behaviors 
that students valued and wanted to repeat in their own teaching.  For instance, she shared, 

Dr. XXX always taught that enthusiasm is contagious, and how you can take the 
driest subject, and if you're enthusiastic about it, it catches on…especially when I 
teach my students if I'm dry in what I'm saying then they're not going to be excited, 
but if I'm passionate and showing it in my voice and I'm letting them see that I'm 
enthusiastic, that does more than anything for students.    

Dana went on to share an example of how she borrowed animals she handled during the 
course for use during one of her student teaching activities.  She recalled her observations of the 
middle school students and their level of engagement, saying, 

I've never seen a student engaged the whole entire time as when we brought in the 
turtles. They were all about it, and they wanted to see Mitsy [a tortoise] walk and 
they just thought it was the coolest thing ever.  I just feel like even the most difficult 
students can be reached by animals.    

Participants also noted connections they formed by working with the animals.  The 
instructor’s teaching behaviors, combined with the use of live animals, enhanced students’ level of 
classroom engagement.  Carla recalled how the animals heightened her attention and curiosity, 
noting, 

I just find myself, in other classes where I find myself falling asleep or having 
attention difficulties or just not really feeling invested in the class, when you have 
the opportunity to work with animals, or to watch animals or to learn something 
new about animals and just form a connection with them, that really does keep you 
much more engaged in my experience at least, than a simple lecture class does. 

Connections were also formed through students’ work in their teaching teams.  Teams 
planned and presented the lesson they would go on to teach to the special needs youth first before 
their peers in class—an opportunity for critique and feedback both on lesson content and animal 
use practices.  When asked to recall what she will remember most about the “Animals in Education” 
course, Erica said, 
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The camaraderie with your entire class of people.  I think you are cheerleaders and 
also critiques of each other.  That brought us together because while we are 
critiquing each other in different exercises or after different lessons, we were 
rooting each other on and being respectful of one another. 

The instructor allowed students to feel a sense of ownership in their teaching and 
independence in their choice of animals and teaching methods.  Carla noted the value in this, 
sharing, “he makes you feel like you're important and that is so, so important in a teacher because 
it makes the student invested as well and that's something that I want to learn to emulate in my 
life…”     

Influences on Career Decisions 

Finally, participants’ confidence in their teaching abilities and the experience of teaching 
with animals may have influenced and even strengthened their interest in a career path.  For Becky, 
a wildlife science major,  

It definitely helped for right now and in the future I will definitely be able to say 
that I can properly teach with animals, not even just like a classroom setting, like 
if I want to educate people about other animals…I could be able to apply what I 
learned in that class to other animals.  I think it definitely has helped me decide 
what I want to do for a career. 

For Carla, an agricultural communication major, the experience strengthened her career 
interests. 

I think this class has kind of reinforced the ideas that I've already had of that I 
enjoy interacting with people and that I enjoy educating people about the 
environment.  […] I don't really know where I'm going yet.  I know that seems 
crazy considering I'm about to graduate but we're figuring it all out as we go.  [This 
class] helped me get that internship and what I've learned in the class will also help 
me do a better job in that internship. 

Discussion, Conclusions, and Recommendations 

Aspects of Bandura’s (1986) triatic reciprocality model emerged from the participant 
conversations in this study.  Modeling on the part of the “Animals in Education” instructor helped 
to create a classroom environment where individuals could observe and then imitate his behaviors.  
Once outside of the classroom and participating in an outreach activity with special needs youth, 
participants recalled the feedback they received from the instructor and their peers back in the 
classroom and this seemed to help them identify non-verbal cues of the special needs youth and 
adapt their teaching accordingly.  Participant comments regarding the positive, comfortable 
learning environment which they experienced helped to validate the relevance of Bandura’s model 
in the context of this study.  Observing the instructor’s behaviors in the inclusive classroom 
environment also increased participants’ confidence as a teacher both with their peers and with the 
younger, special needs youth.   

Rosenshine and Furst (1971) noted the importance of enthusiasm, opportunities for student 
practice, humor, and variability as aspects which the most effective educators exhibit.  Participants 
in this study spoke specifically about each of these.  More recently, Brain, Fuhrman, and De Lay 
(2009) found that educators who were flexible and adaptive in the nonformal environment had a 
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longer lasting impact on learners.  Participants in this study experienced the wisdom in capitalizing 
on teachable moments as their live animal ambassadors and audience of special needs learners were 
not always predictable.  They also observed their instructor modeling many of the behaviors 
advocated by Rosenshine and Furst (1971). 

Teaching with live animals can certainly provide a memorable learning experience.  
Although physiological responses were not measured in this study as they were in previous studies 
connecting animals and people (Siegel, 2004; Von Bergen, 2015), participants noted feeling less 
anxious while teaching with an animal.  From the presenter’s perspective, holding the live animal 
prompted them to believe the audience would be less attentive to flaws in their teaching and serve 
as a distraction.  Others have suggested that animals can pleasantly distract audience attention, 
reduce stress in the presenter, and serve as an object for demonstration (Brickel, 1982; Fuhrman, 
2007; Meadan & Jegatheesan, 2010; Shiloh et al., 2003).  Students in this study taught in teams and 
having other presenters in front of the audience may have also helped reduce anxiety by distributing 
attention off of just one presenter.   

Although previous studies have examined the influence of handling and petting domestic, 
pet-like animals on human responses (e.g., Shiloh et al., 2003) and some have recommended 
additional research be conducted on using companion animals in teaching (Daly & Suggs, 2010), 
using reptiles and amphibians was a newer inquiry area.  The novelty effect of using the baby birds, 
turtles, salamanders, and non-venomous snakes may have influenced participants—both as 
audience members observing their instructor and peers teach with such animals and as presenters 
themselves.  Several participants mentioned the verbal and non-verbal feedback they received from 
the special needs learners as they presented with certain animals.  The audience’s unfamiliarity 
with the animal (as compared with a domestic pet dog, for example) and excited response upon 
viewing it for the first time may have given an extra boost of confidence to the presenter and helped 
them feel less nervous while teaching.    

Recommendations for Research 

Although not generalizable, these findings may be transferred to other teaching situations 
to enhance student communication skills and the overall classroom environment.  Based on these 
findings, the following recommendations can be made for additional study involving live animals 
as ambassadors of educational messages: 

1. Given the potential influence of previous experiences with specific animals, examine 
the potential influence of animal type (reptile vs. mammal, native vs. exotic) on the 
communication ability of a presenter who handles the animal. 

2. The previous experiences learners had with specific animals were not examined in this 
study.  Additional research is needed examining the potential novelty effect of different 
types of animals and the emotional responses elicited by such animals on the 
presenter/teacher and audience. 

3. Although not reported here, students in the “Animals in Education” class referred to 
the animal ambassadors by name when discussing their impact as a teaching tool.  A 
need exists to examine the influence of naming the animals on presenter and learner 
attachment to the animal. 

4. Additional research is needed on the influence of an animal ambassador on a male 
presenters’ communication ability/skill and anxiety levels since only females were 
examined here. 
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5. Students in this study taught in teams of four.  Additional research is needed examining 
whether similar outcomes are possible when students teach with an animal by 
themselves.   

6. Finally, the influence of an animal ambassador on student content knowledge 
acquisition and retention should receive further investigation.   

Recommendations for Practice 

This study found that involving students in teaching demonstrations with live animals can 
benefit their communication abilities.  The following recommendations can be made for those 
interested in involving students in presentations where live animals serve as a teaching tool to 
enhance an educational message: 

1. When confronted with an audience of varying abilities and motivations, consider using 
a live animal to reduce daily distractions, focus attention (such as through an interest 
approach), and empower learners to interact with their instructor and animal visitor. 

2. If confronted with a pre-service teacher who struggles with public speaking anxiety, 
using an animal as part of a teaching activity may reduce presenter anxiety while 
promoting curiosity and enthusiasm for learning among students. 

3. Creating an environment where learners can feel comfortable making mistakes can be 
difficult.  Using a live animal will encourage (and sometimes force) flexibility on the 
part of the instructor and allow learners to imitate that adaptability in their own 
presentations. 

4. Create an environment where learners have the ability to engage at their own pace.  
While different animals can be utilized within a learning environment, some may cause 
fear and anxiety for certain learners (e.g., snakes).  Ensure that all learners feel safe 
and secure when utilizing live animal ambassadors through the use of vicarious 
exposure beforehand.    

5. Finally, when planning lessons, select an animal ambassador that will engage learners 
while ensuring that the novelty effect of the animal does not detract from the 
acquisition of knowledge.    
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Role of the Agricultural Industry and Judging Events in 
Formation of the Future Farmers of America 

John D. Tummons,1 Jon C. Simonsen,2 & Michael J. Martin3 

Abstract 

Early agricultural education included youth judging activities, in which farm boys matched skills 
with students from neighboring schools. In 1925, students competed in a National Dairy Judging 
Contest in Indianapolis held specifically for vocational students. Based on the success of this 
contest, the Federal Board for Vocational Education requested the contest committee make 
arrangements for hosting a national livestock judging contest for vocational students the next year. 
Representatives from the American Royal Livestock Show agreed to provide a livestock judging 
contest and educational program specifically for vocational students. In 1926, students from 22 
states converged in Kansas City, Missouri to compete in the first National Livestock Judging 
Contest. Cooperation between Kansas City agribusiness leaders, the Kansas City Star, and the U.S. 
Department of Education staff led to the development of a National Congress of Vocational 
Agriculture Students, consisting of agricultural youth showing and judging at the American Royal. 
The congress played a substantial role in the formation of the Future Farmers of America and 
shaped many traditions still practiced by the organization today. Authors explore the traditions of 
judging events and industry sponsorships in the context of today’s National FFA Organization.  

Keywords: American Royal Livestock Show, career development events, contests, Future Farmers 
of America, F.F.A, livestock judging, National FFA Foundation   

Introduction 

Why last week when I was there [Kansas City], there was 1700 young boys and 
girls brought there by that great paper, the Kansas City Star, from over 30 states. 
They were taking vocational training and had led their various districts back home 
in the studying of farming, and stock raising, and had been brought to see the 
American Royal Live Stock Show. To see the Kings and Queens of Cattle, Sheep, 
Hogs, Horses. Real Kings and Queens that produced something. . . These not only 
have the breeding, but they [students] got to face the judges and be marked on their 
merit. -Will Rogers (Rogers, 1978, p. 250) 

The excerpt from Will Rogers’ speech at the first National Congress for Vocational 
Agriculture Students, in conjunction with the 1926 American Royal, underscores both the 
significance of the congress as a vocational youth development event and the important 
contribution of Kansas City, Missouri agribusinesses in creating and planning the congress.  
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The 1926 American Royal hosted the largest gathering of junior farmers which had ever 
officially attended a livestock show in the United States (All Gather at Royal, 1926). More than 
900 vocational agriculture students and 400 4-H club members from across the nation converged 
on Kansas City that November for a common purpose: to compete in the first national livestock 
judging contest held specifically for vocational agriculture students. In addition to the judging 
activities, Kansas City businesses, agricultural industries, local newspapers, and leaders of the 
United States Federal Board for Vocational Education created the National Congress for Vocational 
Agriculture Students, a week-long festival celebrating youth achievement in agriculture. The 
overwhelming success of student judging, the Congress, and supplemental events brought 
increased attendance and attention from students across the United States in 1927. The following 
year, 33 delegates from 18 states met in Kansas City at the Third National Congress of Vocational 
Agriculture Students and created the Future Farmers of America (FFA) (National FFA 
Organization, 2015). 

The National Congress for Vocational Agriculture Students laid the groundwork for the 
formation of the Future Farmers of America. However, the details and implications of the congress 
have not been explored.  Researchers have examined the role of youth development and the 
historical development of the FFA, including corn clubs (Uricchio, Moore, & Coley, 2013), the 
role of Virginia (Hillison, 1993), and the impact of leadership training activities in the development 
of the FFA (Connors, Falk, & Epps, 2010; Connors & Velez, 2008).  A gap in the literature existed 
regarding the role of agricultural judging competitions and industry partnerships in the formation 
of the Future Farmers of America.   

Purpose and Objectives 

The purpose of this historical study was to examine the history of the National Congress 
of Vocational Agriculture Students and the significant events in Kansas City, Missouri which 
contributed to the formation of the National Congress of Vocational Agriculture Students. Three 
objectives guided this study: 

1. describe the events leading to the formation of the National Congress of Vocational 
Agriculture Students; 

2. describe the meetings of the National Congress of Vocational Agriculture Students; 
and 

3. identify the contributions of the National Congress to the formation of the Future 
Farmers of America Organization. 

Historical Framework  

The history of the FFA has been a significant topic for those in school-based, agricultural 
education because it is an integral part of the three circle model of agricultural education (Croom, 
2008). Researchers have examined the historical foundation of the FFA from a variety of 
perspectives, including the importance of early youth clubs and the importance of youth leadership 
development. The research outlines the early agriculture clubs, such as the corn clubs (Uricchio, et 
al., 2013) and Future Farmers of Virginia (Hillison, 1993). These studies detail the events which 
started with the early agriculture clubs of the 1910s to the foundation of the FFA. The importance 
of leadership development in the history of FFA has been researched more extensively (Hoover, 
Scholl, Dunigan, & Mamontova, 2007). The topics investigated have included the FFA Creed 
(Connors & Velez, 2008), leadership camps (Connors, Falk, & Epps, 2010), and parliamentary 
procedure (Connors, 2004).  These studies highlight the significance of youth leadership 
development in the FFA from its inception.  These studies have helped develop the narrative of the 
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FFA history; however, the role and impact of the National Congress of Vocational Agriculture 
Students, livestock competitions, and business interests have not been explored.   

The early 1900s saw a movement toward organized agricultural youth education, including 
corn and poultry clubs, tomato clubs, school agricultural clubs, farmers’ institutes, 4-H, Boy Scouts, 
and school-based classes (Hillison, 1993; Tenney, 1978; Terry, 2014; Uricchio, et al., 2013). Early 
club work included competitions between clubs and individuals, including corn yield competitions, 
livestock exposition and judging events (Hillison, 1993; Tenney, 1978; Uricchio et al., 2013). Many 
club leaders and administrators viewed agricultural competitions as beneficial for both club 
members and their parents. For members, competition improved work ethic, cultivated agricultural 
interests, increased school and work attendance, and fostered a desire to continue education at the 
university level (United States Department of Agriculture, 1917). Parents who saw increased yields 
and profitability from corn test plots were often quick to adopt modern agricultural practices 
(United States Department of Agriculture, 1917). Agricultural educators utilized contests to 
catalyze and support the adoption of scientific agricultural practices among rural populations.  

Agricultural club meetings and judging events allowed for social interaction among 
members; early agricultural leaders saw clubs as an opportunity for leadership and social 
development. In 1922, Nebraska agriculture teacher L. D. Clements proposed a Junior Farmers 
Association, whose first purpose was to develop rural leadership and citizenship (Tenney, 1978).  
At the 1926 Virginia agricultural and athletic rally contest, Walter Newman proposed the idea of a 
statewide agricultural club, the Future Farmers of Virginia (FFV). Newman received favorable 
feedback from participants; a year later, Virginia agricultural instructors approved the constitution 
and future plans for the FFV, a youth agricultural organization whose goals included the promotion 
of vocational agriculture, scholarship, and rural leadership (Groseclose, 1930; Yeatts, 1954). In 
1927, Walter Newman encouraged other states to develop a state youth organization similar in 
structure and purpose to the Future Farmers of Virginia (Hillison, 1993). In 1928, 33 delegates 
from 18 states gathered in Kansas City, Missouri as part of the third national Congress of 
Vocational Agriculture Students to create the Future Farmers of America. Thus, the details involved 
in the formation of the Future Farmers of America are well researched from the perspective of the 
Future Farmers of Virginia; however, what events influenced the formation and helped shape the 
Future Farmers of America at the American Royal in Kansas City, Missouri?  

Procedures 

Historical research methods were used to accomplish the objectives of this study (Gall, 
Gall, & Borg, 2007). We first generated the research purpose and objectives. Next, researchers 
searched state archives for local periodicals, agricultural education publications, historical books, 
and government reports from 1915-1929, using “National Congress” and “Future Farmers” as 
criteria for inclusion as a data source. From these documents, researchers identified individuals, 
business, and organizations of influence to the Congress and secured personal accounts, conference 
programs, and institutional histories of such parties. Researchers analyzed data from both the 
congress and individuals to build a chronological list of themes relevant to the research objectives. 

Both primary and secondary sources were utilized to obtain needed information to address 
the research objectives. Primary sources included newspaper articles in the Kansas City Star and 
the Kansas City Weekly Star, whose editor was instrumental in the formation of the national 
congress.  Additional primary sources included personal diaries, programs from the convention, 
Federal Board for Vocational Education reports and documents, books, organizational histories, 
and texts of speeches given by prominent leaders. Secondary sources included websites, newspaper 
articles, and journals.  Information was obtained from locations such as the Journal of Agricultural 
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Education, the Missouri Historical Society, the American Royal, the Agricultural Education 
Magazine, the National FFA Organization’s archives, and the University of Missouri Library.  
Sources were subject to both internal and external criticism. External criticism was controlled by 
the use of newspaper articles, federal documents, national databases, and historical records of 
organizations involved which were written by professionals at the time of the event’s occurrence. 
Internal criticism was facilitated through comparing historical accounts of the same events from 
different authors and types of artifacts.  

Findings 

The findings section is divided into chronological themes which highlight the major events 
that lead from the formation of the National Congress of Vocational Agriculture Students to the 
Future Farmers of America in Kansas City, Missouri.    

Early Contests in Agricultural Education 

Youth in vocational agriculture classes began formal competition in the Midwest in the 
form of corn-growing clubs and in the South as cotton-growing clubs early in the 20th century 
(Hummel & Hummel, 1913). Records showed state-wide judging contests were facilitated for 
vocational students in Virginia and Alabama in 1919, and in North Carolina, Nebraska, and New 
Mexico in 1920 (Tenney, 1978). In Virginia, local judging winners were sent as a team to compete 
at the state fair in Richmond, where they engaged in competition to determine the best judging team 
in the state. These interschool vocational contests served as the first type of recognition for 
students’ outstanding abilities related to in-school agricultural instruction (Virginia FFA, 2011).   

The grassroots development of secondary vocational agriculture judging contests did not 
go unnoticed by national leaders of vocational education. In 1924, the National Society for 
Vocational Education appointed a special committee to investigate the possibility of hosting a 
national dairy judging contest specifically for vocational students, to be chaired by C. H. Lane, and 
included representatives from agricultural extension and state supervisors of agriculture. The 
judging contest would be held in conjunction with the 1925 National Dairy Show in Indianapolis 
(Stimson & Lathrop, 1954), and included a vocational exhibit (Federal Board for Vocational 
Education, 1925). After committee inquiry, W. E. Skinner, general manager of the National Dairy 
Show, presented the idea of a separate exhibition for vocational agriculture students to the Show’s 
executive committee. The committee agreed to host a separate dairy contest for students in 
vocational agriculture, on the condition the show was not responsible for providing prizes nor for 
funding the separate contest (Stimson & Lathrop, 1954). Vocational pupils were allowed to 
compete in the contest if they met four conditions:  

1) judges were under 21 years of age;  
2) judges had not competed in a dairy-judging contest of interstate or national character;  
3) judges had not exceeded four years of training in any approved vocational course in 

agriculture in less than college grade; [and] 
4) judges were, at the time the vocational team was selected by the State supervisor of 

agriculture, a bona fide vocational pupil enrolled in either an all-day, part-time, or evening 
class in vocational agriculture. (Federal Board for Vocational Education, 1925, p. 120) 

Seventeen states competed in the first National Vocational Dairy Judging Contest held at 
the National Dairy Show at Indianapolis, Indiana on October 12, 1925 (Tenney, 1978). Four major 
dairy breed associations and dairy businesses donated prizes for judging winners. The top 
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individual in the judging contest was Arthur Kothe from Keytesville, Missouri (Stimson & Lathrop, 
1954). 

In 1925, the national contest committee reported the success of the vocational dairy judging 
contest to the National Society for Vocational Education at a meeting in Cleveland, Ohio (Stimson 
& Lathrop, 1954). Many states had organized both livestock and dairy judging competitions for 
vocational youth, and some states, including Illinois, had organized district qualifying structure to 
select teams for the state competition (Federal Board for Vocational Education, 1926). States in the 
southern region were engaging in contests featuring cotton growing, essay-writing, and livestock 
judging. “Nearly every state in the [union] holds an annual judging contest of some kind” (Federal 
Board for Vocational Education, 1926, p. 81). Contests included judging farm crops, repairing Ford 
cars, and agricultural mechanics contests. Arkansas students matched production hens in an egg-
laying contest; horticulture, dairy foods (Babcock test), and a shop work contest were also held on 
a state level. Other vocational-specific contests in 1925 included a potato judging contest for 
students of Washington, Oregon, and Idaho; Idaho leaders also facilitated a transportable state-
wide seed and grain judging contest, as sponsored by Union Pacific Railroad (Federal Board for 
Vocational Education, 1926).  

In his 1925 report, Dr. Lane acknowledged many students were judging at separate 
vocational livestock judging contests in Portland’s Pacific International (35 teams), the Rocky 
Mountain Livestock Show, and the Denver Livestock Show. Students from Washington and 
Wyoming traveled to Chicago in 1925 to compete in the non-collegiate division of the International 
Livestock Judging Contest (Federal Board for Vocational Education, 1926). At this meeting, 
another committee, chaired by Dr. C. H. Lane, was appointed to investigate hosting another 
vocational judging contest at the 1926 National Dairy Show in Detroit. In addition, the committee 
was charged with arranging a similar vocational student judging contest, specifically for livestock, 
at the 1926 International Livestock Exposition in Chicago (Stimson & Lathrop, 1954). 

The International Exposition in Chicago had hosted a non-collegiate judging contest 
(Tenney, 1978) which included vocational students and others (Federal Board for Vocational 
Education, 1926) since 1921. The Federal Board committee decided to offer a national livestock 
judging contest for state winners at the International Exposition. In this contest, the winning 
vocational team from each state would compete as a separate group for national honors. However, 
when the Federal Board committee presented this proposal, the Board of the International 
Exposition objected. The chief concern, raised by Dean of Agriculture Curtis of Iowa State College, 
was the use of competition livestock for the judging contest. Undaunted by Curtis’ objection, the 
committee secured commitments from external groups to provide non-show livestock specifically 
for the judging contest. The Ohio State University agreed to provide sheep, Michigan State College 
would provide hogs, the University of Illinois would bring cattle, and the Union Stockyards in 
Chicago would be in charge of bringing horses to the event (Stimson & Lathrop, 1954). 

The special committee prepared a revised statement of reasons justifying a separate 
vocational contest, addressing the concerns raised by Dean Curtis. The statement was submitted to 
the International Livestock Exposition Board of Directors and was read at a board meeting on April 
28, 1926. The board, however, decided to continue the current non-collegiate contest and voted 
against a separate vocational contest (Stimson & Lathrop, 1954).  

Kansas City Opens Doors to Youth 

After this rejection, Dr. C. H. Lane traveled to Kansas City, Missouri to discuss the idea of 
a national vocational livestock judging contest with representatives from the American Royal 
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Livestock Show, the Kansas City Chamber of Commerce, the Kansas City Star, and various breed 
organizations in the Kansas City, Missouri area (Stimson & Lathrop, 1954; Tenney, 1978). In May 
of 1926, C. H. Lane spent two days meeting with local agricultural leaders. These meetings yielded 
two agreements: 

1) The officials at the American Royal Livestock Show, the Kansas City Chamber of 
Commerce, and various breed associations enthusiastically offered to host a national 
livestock judging contest and promised every means at their disposal to make the event a 
success. 

2) The officials agreed to host a separate contest for vocational students, provide judges, 
facilities, trophies, animals, and clerical help for the contest to be held on November 15 
and 16, 1926. (Stimson & Lathrop, 1954, p. 579) 

The federal board suggested the national livestock contest should be patterned after the 
1925 national dairy contest. In addition, the host parties agreed to create a National Congress of 
Vocational Agriculture Students in conjunction with the inaugural vocational livestock judging 
contest in Kansas City, Missouri (Federal Board for Vocational Education, Annual Report, 1926).  
On May 22, 1926, the special committee recommended to the federal board to accept the American 
Royal’s invitation. The committee then sought and received approval of the national contest from 
the Federal Board of Vocational Education, the Secretary of Agriculture, and Dr. C. W. Warbuton, 
Director of Extension for the United States Department of Agriculture (Stimson & Lathrop, 1954). 
Fifteen days later, on June 7th, 1926, Dr. Lane sought and received approval from Dr. Warbuton to 
conduct the contest through the special committee under the auspices of the office of the USDA. 
On June 24, 1926, Dr. Lane sent out a letter to state supervisors announcing the contest and to seek 
commitment to participate from state supervisors of vocational agricultural education: 

The committee has decided to accept the offer of the officials of the American 
Royal Livestock Show and provide a contest and program at Kansas City, 
November 15 and 16.  It is believed that we should make this contest national in 
scope and of sufficient importance to cause the officials of the American Royal to 
feel that it is worth their while to set up a separate contest and program for our 
group.  What are the prospects for your State being represented at Kansas City? 
Announcements concerning details of the contest will be sent to state supervisors 
of vocational agriculture in the course of a couple of weeks.   
Sincerely yours, C. H. Lane. (Stimson & Lathrop, 1954, p. 580) 
 

The Journey to Kansas City 

In November of 1926, agricultural youth from across the country converged in Kansas 
City, Missouri to compete in the first national livestock judging contest organized specifically for 
vocational students. Vocational students were housed in the Hotel Baltimore, while the 4-H youth 
stayed at the Commonwealth Hotel. Each youth group was housed with both their leader and a 
special chaperone. Event organizers sorted students by region to make them feel comfortable and 
reduce feelings of homesickness. Vocational students traveled to Kansas City from as far away as 
California, Michigan, Minnesota, Louisiana and Pennsylvania to participate in the American Royal 
Livestock Show vocational judging event. State champion teams from 22 states competed in the 
livestock judging contest (Educating for the Farm, 1926). 

Students and chaperones traveled to Kansas City by vehicle and locomotive. The team from 
Idaho chose to travel by stock train rather than passenger car to avoid the expense of railroad fare. 
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However, at Denver, the students and chaperone were forced to abandon the stock train in favor of 
a more expensive passenger train, as the stock train would have arrived in Kansas City after the 
conclusion of the contest. Many who attended the 1926 American Royal were sponsored financially 
by local civic clubs or by the communities or states they represented. The vocational judging team 
from Willowa, Oregon raised $600 by popular subscription to finance the trip to Kansas City for 
their team, which included three student judges, one alternate judge, and a coach. Community 
members in Santa Rosa, California donated $171 to each student, which offset their entire cost of 
the trip. (A Parade of Youth Tonight, 1926).  

Youth in Kansas City 

The 1926 American Royal Livestock show was both largest gathering of young farmers at 
a livestock show in the United States and the inauguration of the National Vocational Agriculture 
Congress. More than 2,000 boys and girls registered as American Royal Livestock Show delegates, 
which included student judges and youth livestock exhibitors. Of the 2,000 youth, 1,524 were 
vocational agriculture students and 500 were members of 4-H clubs (All Gather at Royal, 1926). 
Twenty-two teams of vocational agriculture students judged classes of cattle, swine, sheep, and 
horses at the American Royal on Monday, November 15, 1926, starting at 8:00 am (Paxton, 1999). 
W. J. Kennedy, from St. Joseph, Missouri, served as the official for the contest. W. L. Nelson, from 
Columbia, Missouri, served as the contest superintendent (Club Honor to Oklahoma, 1926).  

In addition to the judging events, agricultural youth from the National Congress of 
Vocational Agriculture students and the 4-H Royal Congress participated in several other events in 
Kansas City during their stay. Kansas City businesses and American Royal leaders planned a 
“splendid educational program” for both male and female youth (The National Livestock Shows, 
1926, p. 6).  The students attended banquets, traveled on sightseeing trips, and enjoyed 
entertainment throughout Kansas City (Junior Farmers at the Star, 1926). The activities on Monday, 
November 16, 1926, included a parade of more than 1,300 boys, including members of 22 state 
winning vocational livestock judging teams, in the Tan-Bark arena during the American Royal 
Horse Show. Each school’s livestock judging team carried an identification banner; the students 
were preceded by a band and bagpipes of Scottish Highlanders. After the youth parade, James E. 
Gorman, President of the Rock Island Railroad, spoke to the crowd, then exhibitors led a parade of 
cattle valued at approximately 1 million dollars. (A Parade of Youth Tonight, 1926)  

The 1926 congress program also included entertainment for its participants. On Tuesday, 
the Kansas City Weekly Star hosted a dinner for congress participants at 5:45pm in the Pompeian 
room at the Hotel Baltimore. W. A. Cochel, a farmer and editor of the Weekly Kansas City Star, 
presided as toastmaster at the dinner. Guests at the dinner included more than 900 vocational 
agriculture students and 400 members of 4-H clubs. Featured guests included John R. Tomson, 
President of the American Royal; George A Collett, President of the Kansas City Stockyards 
Company; Congressman W. L. Nelson of Columbia, Missouri; Dr. C. H. Lane, Chief of 
Agricultural Education; and Will Rogers, the keynote speaker (Will Rogers at Royal, 1926). Will 
Rogers was invited to speak to the group by his friend Cochel, (Knopp, Potts, & Holloway, 2008). 
A telegram to the Weekly Star from Rogers, sent from Spartanburg, South Carolina, told of Rogers’ 
pleasure in being asked to entertain the young farmers. (Will Rogers at Royal, 1926) 

At the banquet, Mr. Rogers spoke for more than an hour, to the great delight of the youth 
in attendance. A few minutes before Will spoke, youth from Oklahoma sang a song which brought 
a smile to the native Oklahoman. Rogers opened his remarks by pointing out he had arrived to the 
dinner late and hadn’t eaten anything, so if his talk was rotten, he didn’t owe them anything (Rogers 
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Jokes at Farmer, 1926). Rogers also shared his thoughts on the importance of vocational agriculture 
classes: 

I was introduced as a farmer. That’s not right. I’ve had a farm for 20 years and 
haven’t made the taxes yet. The only reason I still got that farm is that I can act the 
fool...In a more serious vein, more was being accomplished along agricultural lines 
than in any other field of instruction. When you all finish your course, you know 
much more than your grandfather or father does about farms. You can’t say that 
about other lines. (Rogers Jokes at Farmer, 1926, p.2)  

Dr. C. H. Lane announced the contest winners following Rogers’ talk. The team from 
Oklahoma placed first, the Washington team placed second, Arkansas placed third, Texas fourth, 
and Ohio fifth (Club Honor to Oklahoma, 1926). Oliver Newton, from Abbott, New Mexico was 
honored as the top individual judge and received a $500 scholarship from the Kansas City 
Merchants Association, awarded by W.I. Drummond, chairman of the board of governors of the 
American Farm Congress. Drummond also awarded a check for $300 to Howard Lindstrom from 
Fairfield, Washington as second high individual, and $200 to Cecil Fry, third individual, from 
Ponca City, Oklahoma. In addition to the livestock judging contest, William Woods, of Bowling 
Green, Missouri was awarded the Kansas City Stockyards trophy in the ton litter contest (American 
Royal Juniors in Big Congress, 1926). 

Youth’s Effect on the American Royal 

The youth who attended the American Royal brought with them an excitement which was 
felt throughout the American Royal Livestock Show and facility. Observers noted boys cheering 
in the arena, singing school songs, walking through the exhibits, and inspecting the livestock in the 
sheep pens and walkways (Educating for the Farm, 1926). 

Beyond the judging events, the American Royal provided additional educational 
opportunities for rural students who had traveled to Kansas City. More than 1,000 youth visited the 
headquarters of the Kansas City Star on Wednesday, November 17, 1926 (Junior Farmers at the 
Star, 1926). George A. Collett, chairman of the Executive committee of the American Royal, noted 
students learned valuable lessons in animal production and the value of Kansas City as an 
agricultural market during their visit (All Gather at Royal, 1926). Collett recognized the livestock 
show was the attraction and was a reason students traveled to Kansas City, but the education and 
entertainment provided by the business people of Kansas City contributed to the great success of 
the inaugural congress (All Gather at Royal, 1926). 

Growth in the Congress 

The number of students registered for the American Royal Livestock Show and congress 
increased in 1927, as did the number of states represented, number of activities. American Royal 
officials also added a national vocational meats judging contest. In all, more than 1,600 vocational 
students registered for the 1927 Vocational Agricultural Congress in Kansas City. That November, 
vocational agriculture livestock judging teams from 27 states and meats judging teams from 17 
states traveled to a chilly Kansas City, Missouri (Student Judging a Feature, 1927). 

On Monday at 8:00 am, the National Vocational Student Livestock Judging Contest began 
in the main arena of the American Royal. Mr. J.A. Linke, Federal agent in charge of Vocational 
Education in Agriculture for the North Central States, served as superintendent of the livestock 
contest. At 2:00 pm, 17 high school teams participated in the National Vocational Meat Judging 
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Contest, headed by Mr. Lester B. Pollum of Topeka, Kansas (Student Judging a Feature, 1927). At 
the completion of the judging event, contestants enjoyed a buffet-style dinner at the Royal building, 
sponsored by the Kansas City Chamber of Commerce. At 8:30 pm, vocational students marched in 
a parade and watched the horse show in the American Royal Tan-Bark arena (Students Throng the 
Royal, 1927).  

Tuesday morning’s agenda included a tour of the Kansas City Stockyards, making motion 
pictures; and at noon, students toured the Armour and Company Packing Plant (Students Throng 
the Royal, 1927). Dr. Lane described his satisfaction with the 1927 congress: “It takes some time 
to build the congress to the point at which we are aiming, but we are making progress and we are 
happy over the treatment we have received here” (Students Throng at Royal, 1927, p. 2). At the 
awards banquet, Lane announced the results of the livestock and judging contests.  The top 
individual in the livestock judging contest was Gordon Reese of Hillsboro, Texas. He was presented 
a $500 scholarship from the Kansas City Stockyards. The second high individual was James Kyle 
from Rural Retreat, Virginia. Mr. Kyle received a $300 scholarship from the Kansas City 
Stockyards. The third place individual was Willie Martin from Merrimec, Oklahoma; he was 
awarded a $200 scholarship from the Kansas City Stockyards. The top teams in the livestock 
contest included: 1) Oklahoma; 2) Texas; 3) California, 4) Virginia; and 5) Colorado (Record in 
Boys’ Congress, 1927). In the meats judging contest, the top individual was Paul Davies from 
Manhattan, Kansas; second high individual was H. Johns from Lodi, California; and third high 
individual was Billy Daniels from Manhattan, Kansas. In the team competition, top honors went to 
the Kansas team, followed by teams from California, Kentucky, Missouri, and Colorado, 
respectively (Record in Boys’ Congress, 1927). 

Wednesday’s congress agenda was filled with opportunities for both education and 
entertainment. Students visited the Southwestern Bell telephone building, then toured the Kansas 
City Sears-Roebuck and Company building. Students attended a matinee on Wednesday afternoon. 
That evening, students were guests at a Kansas City, Kansas Chamber of Commerce dinner at 
Ararat Temple (Student Judging a Feature, 1927). 

A constitution and bylaws for the national congress were adopted in 1927. The constitution 
outlined rules and regulations for the livestock and meats judging contests. Each contest division 
included rules regarding the organization and control of the contest, eligibility of the contestants, 
superintendents, judges, contestant expectations, classes to be judged, and educational resources 
available (Federal Board for Vocational Education, 1927). Although the document was identified 
as Misc. 526 of the Federal Board of Vocational Education (Stimson & Lathrop, 1954), the original 
copy was titled as Misc. 826, written by a committee including Dr. C. H. Lane, chairman; Ray Fife, 
Ohio; Guy E. James, Missouri; William Kerr, Idaho; and E.B. Nelms, Oklahoma (Federal Board 
for Vocational Education, 1927). 

Other business conducted at the 1927 congress included adoption of an official cap for 
vocational agriculture students. This blue and gold cap, the ceremonial colors of the American 
Royal Livestock Show, was adopted by the American Vocational Association as the official cap 
for vocational agriculture students throughout the United States (Stimson & Lathrop, 1954).  

Formation of the Future Farmers of America 

Out of the American Royal livestock show this year will grow a national 
organization of vocational agriculture students, to be known as Future Farmers of 
America. The organization will be perfected at 2:30 pm tomorrow at the Hotel 
Baltimore as an outgrowth of the 3rd annual National Congress of Vocational 
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Agriculture Students. The organization has been active the last 2 years, since its 
founding in Virginia, but it has been a state and local organization. Now its 
widening scope makes a national organization feasible, and such will be 
accomplished tomorrow. Representatives of approximately 25 states will join in 
the new league for the promotion of agriculture among high school students. 
(Future Farmers to Band, 1928, p. 2) 

By the spring of 1928, representatives attending regional agricultural education 
conferences had discussed and adopted definite proposals defining the type and kind of vocational 
agriculture student organization they desired. At the conference of Southern States, state 
supervisors and teacher trainers submitted a resolution recommending each state develop a state 
vocational youth organization, with the explicit intention of using state organizations to build a 
regional or national federation (Tenney, 1978). During the summer of 1928, a committee was 
formed to draft a constitution. C. H. Lane charged W. T. Spanton of Missouri with the assignment 
of constructing the temporary constitution to obtain a charter under the corporate laws of Virginia 
(Johnson, 1971). Spanton’s work, in cooperation with the other committee members, was largely 
based on the constitution of the Future Farmers of Virginia (Tenney, 1978).  

More than 2,700 vocational agriculture students and 4-H club members participated in the 
1928 American Royal Livestock Show (The Greatest American Royal, 1928). Thirty states were 
represented in Kansas City, Missouri at the third congress. At 5:30 pm on Saturday, November 
17th, the Kansas City, Kansas Chamber of Commerce hosted a banquet for exhibitors and members 
of the judging teams, followed by a horse show in the Tan-Bark Arena at the American Royal. 
Sunday’s proceedings began with a church service at 10:30 am, followed by a concert at 2:00 pm, 
an automobile tour of Kansas City, sponsored by the Kansas City Implement, Hardware, and 
Tractor Club, and a 7:00 pm conference of coaches and officials, with J.A. Linke presiding 
(Program, 1928). Monday’s activities included an 8:00 am start for the livestock judging contest 
and a 2:00 pm start for the meats judging contest.  

The FFA board of trustees held a meeting on November 18, 1928. In attendance were Dr. 
Lane, and Messrs, Maltby, Linke, Groseclose, and Sampson. At this meeting, trustees prepared for 
the work of the organization by provided keys to each state, discussing dues, preparing a handbook, 
awarding keys to American Farmers, the nominating committee, and the FFA program of work for 
1928-29 (Groseclose, 1929). On Tuesday, November 20 at 2:30 pm, the first meeting of the 
National Future Farmers of America was called to order by Dr. C. H. Lane in the Hotel Baltimore 
(Groseclose, 1929). Dr. Lane outlined the aims and purposes of the FFA organization. Delegates 
heard a speech from J. C. Swift, President of the American Royal, where he posited how the 
American Royal had long since ceased to be merely a horse and cattle show. Students were 
entertained by a poem reading by John F. Case, author of “Tom of Peace Valley”. Eight American 
Farmers were named at the first congress, a constitution was adopted, and Leslie Applegate and 
five regional officers were elected to national office (Hail Future Farmers, 1928).  

The work of C. H. Lane was instrumental to the success of the National Congress of 
Vocational Agriculture Students and the eventual founding of the Future Farmers of America. “No 
organization has even been formed with a greater promise for productive work than the Future 
Farmers” (Hail Future Farmers, 1928, p.3). Dr. Lane was named the first national advisor of the 
Future Farmers of America.   
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Discussion 

Many separate events in the early 1900s led to the formation of the Future Farmers of 
America. With the passage of the Smith-Hughes Act in 1917, student numbers in vocational 
agriculture programs quickly increased (Hillison, 1987). By 1926, agriculture classes were in 25% 
of schools, providing instruction to more than 100,000 students (Educating for the Farm, 1926). 
Boys’ and girls’ clubs further influenced the formation of the Future Farmers (Uricchio et al., 
2013). However, one cannot overlook the important contribution of the National Congress of 
Vocational Agriculture Students and related judging events in the formation of the Future Farmers 
of America.  Judging events were important to the organization’s formation, and much of the 
structure and tradition we see today in the National FFA, especially National FFA Convention, can 
be traced to those early days in Kansas City, Missouri.  

Agricultural business and industry partnership were essential to the formation and 
continued success of the national judging contests and the national congress. The judging contests 
and national congress were created through a partnership forged by Lane with livestock breed 
organizations and Kansas City, Missouri business leaders. Kansas City businesses provided 
agricultural tours, speakers, livestock expositions, awards, and meal sponsorships to congress’ 
participating students.  

W.A. Cochel, editor of the Kansas City Weekly Star, was a key contributor to the success 
of the congress. Cochel publicly supported the congress as banquet toastmaster and through 
detailed accounts of the congress in his newspaper. Cochel also contributed privately to the success 
by securing Will Rogers as the keynote speaker for the awards banquet. The Kansas City Star 
played an important role in both securing and supporting the national congress, the judging events, 
and subsequent creation of the National FFA Organization. In 1929, The Kansas City Star awarded 
Carlton Patton $1000 in recognition of his achievement as American Star Farmer. The award was 
sponsored by the Star for twenty years, before being taken over by the National FFA Foundation. 
The award still carries the Star’s name to this day. (Tenney, 1978). The youth judging contest 
provided a means for agricultural businesses to financially reward vocational agriculture programs 
and students.  Today, the National FFA Foundation facilitates industry support for FFA activities; 
in 2014, the FFA Foundation raised more than $23,000,000 in donations to support youth 
programming (National FFA, 2016a).  

The national judging events and congress provided unique educational opportunities for 
participants. Student judges who traveled to Kansas City learned about animal agriculture 
production by viewing superior livestock and comparing their placings with professional livestock 
judges. Congress tours taught students about how livestock were marketed and processed. Students 
learned how Ford Motor Company, Southwestern Bell, and Sears & Roebuck provided services to 
rural Americans. Other unique educational opportunities included guest speakers, banquets, 
livestock shows, travel, and interaction with youth from across the country. The Congress, as 
described by Dr. Lane, Mr. Collett, and Mr. Cochel, was intentionally organized to provide 
educational opportunities for students. Today’s National FFA convention continues to provide 
educational opportunities through guest speakers, industry tours, judging events, workshops, and 
its career show. 

Today, much like the initial congress, judging competitions are an integral part of the 
National FFA Convention. Judging events have evolved to reflect the broadening scope of 
secondary agricultural education and are now known as Career Development Events (CDEs). The 
National FFA hosts 26 different CDEs at the National level (National FFA Organization, 2016b). 
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Nationwide, almost 70% of FFA members have participated in a CDE (Talbert & Ballschweid, 
2006).  

The National FFA Organization has assumed the leadership role in developing and 
improving CDEs (National FFA Organization, 2016b). Under the purview of the National FFA, 
CDE superintendents seek the advice of agricultural industry experts for planning the content and 
structure of today’s competitions. This collaboration not only influences the events but can also 
have a trickledown effect on curricular decisions at all levels within school based agricultural 
education programs. Within the secondary agriculture classroom context, CDEs provide students 
real-world application of the curriculum, deeper understanding of agricultural careers, and 
networking opportunities with agricultural professionals (Connors, 2004; Lundry, Ramsey, 
Edwards, & Robinson, 2015). Based on this rationale, at least one state uses CDEs as an industry-
recognized assessment of learning for agricultural program completers (Busdieker, 2016). If 
agriculture teachers agree a competitive environment enhances a students’ ability to learn, and if 
career development events are an application of the curriculum (Lundry et. al., 2014), then to what 
extent does the structure and content of CDEs at the national level drive agricultural curricular 
decisions at the local level? Future research should investigate to what extent agricultural teachers 
make curricular decisions guided by the structure and content of CDEs.  

Will CDEs still be important tomorrow? In 1988, the National Research Council suggested 
agricultural education must change from a vocational focus to an agricultural literacy focus if it 
were to survive (National Research Council, 1988). In response, many secondary agriculture 
programs have adopted a dual focus on developing both career skills (content) and life skills of 
agriculturally literate citizens (context), reflecting the disparate career interests of their students 
(Roberts & Ball, 2009). As a result, student enrollment and FFA membership has steadily 
increased. Some traditional CDEs have changed little from the vocationally focused, career 
development skill events hosted prior to 1988. However, the National FFA has espoused a desire 
to cultivate “events and awards that stimulate instruction in emerging areas” (National FFA 
Organization, 2016b, p. iii). However, do current CDE skills reflect both purposes of agricultural 
education? Have the purpose(s) of CDEs changed? Researchers should query former CDE 
participants who work in non-agricultural careers to determine how and to what extent their skill 
development within agricultural contexts facilitated their career success. If future research 
highlights unconnected aspects to CDEs, then the significance of CDEs should be recognized. An 
element of competition in our agriculture instruction is an important tradition for our agriculture 
programs, which is still espoused today (Martin & Kitchel, 2013); therefore, we must find the 
correct balance between tradition and progress in agriculture programs, including the importance 
of yesteryear’s judging contests and tomorrow’s CDEs. 
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Enhancing Extension Programs by Discussing Water 
Conservation Technology Adoption with Growers 

Alexa J. Lamm,1 Laura A. Warner,2 Emmett T. Martin,3 Sarah A. White,4 & Paul Fisher5 

Abstract 

Nursery growers are one of the largest agricultural users of water. Researchers have been 
developing new water treatment techniques and technologies for nursery growers to assist in 
preserving this precious resource, yet adoption within the industry has been limited. Extension 
professionals need to work closely with nursery growers to encourage adoption but the enablers 
and barriers are largely unidentified in the literature. Twenty-four interviews were conducted with 
nursery growers nationwide to identify the barriers and enablers to adoption in an effort to provide 
recommendations for improved extension programming with this audience. The findings revealed 
nursery growers have a positive attitude towards water conservation but the financial cost of 
replacing equipment keeps them from adopting. In addition, nursery growers perceive new 
technologies to be complex and difficult to understand and implement. Extension professionals can 
leverage this positive attitude and use social norms to assist in overcoming some of the barriers. 
Using case studies as examples of success stories, partnering with researchers to develop easy to 
use instructions and integration tools that could be offered online, and assisting growers in 
connecting with agricultural economists to conduct cost/benefit analysis associated with adoption 
are a few of the recommendations offered. 

Keywords: nursery growers, water conservation, water treatment, extension, technology adoption 

This research is based upon work that is supported by the National Institute of Food and Agriculture, U.S. 
Department of Agriculture, under award number 2014-51181-22372. 

Introduction 

Water issues are a major threat to the future of the nursery and greenhouse industry 
(Kratsch, Ward, Shao, & Rupp, 2010) with the management of water resources among growers 
described “as a national (or even international) challenge requiring local solutions” (Mezitt, 1992, 
p. 82). The ground and surface water used to grow plants can impact water availability and 
fertilizers, and horticultural chemicals can affect water quality through leaching and runoff 
(Yeager, Million, Larsen, & Stamps, 2010). Growers have also been found overwatering their 
plants, preferring the risk of overwatering to the risks of underwatering (Yeager et al., 2010). In 
addition, a large percentage of growers (55%) rely on overhead irrigation which has been found to 
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be less efficient than new technologies and techniques and the number of growers drawing on city 
water supplies is increasing (Hodges, Khachatryan, Hall, & Palma, 2015). 

Through their connection to the land and to natural resources, growers are “positioned in a 
uniquely environmentally oriented sector of our economy” (Mezitt, 1992, p. 82) with a great 
opportunity to protect water resources. More than two billion dollars were invested in improving 
existing and installing new irrigation systems between 2003 and 2008 among agricultural producers 
(Schaible & Aillery, 2012), yet there is still more that can be done. Growers can use more precise 
irrigation technologies to supply water in smaller amounts throughout the day or treat and reuse 
water onsite (Hodges et al., 2015; Yeager et al., 2010). Growers can also protect water quality by 
storing rainwater to reduce runoff, containing and treating irrigation water and using it more than 
once, and using technologies to ensure chemicals and sediments do not leave the operation.  

Despite the availability of numerous research-based technologies and practices that have 
been developed to help growers reduce their impact on water resources, there is inconsistent 
adoption of these strategies (Yeager et al., 2010). In a recent survey, only 12% of the growers 
surveyed indicated future plans to adopt water conservation practices (Dennis et al., 2010). One 
challenge to encouraging sustainable practices is that growers’ operations “differ so radically from 
traditional agronomic-type operations in terms of water and nutrient use” (Lea-Cox et al., 2010, p. 
516). Educational initiatives have been proposed to encourage environmental sustainability, and 
extension professionals are well-positioned to help growers reduce their impact on water (Lubell, 
Niles, & Hoffman, 2014). Extension professionals and academic researchers provide great value to 
nursery and greenhouse growers because they have established credibility, powerful 
communication networks, and non-biased approaches to problem-solving (Lubell et al., 2014; 
Mezitt, 1992).  

While there are many extension professionals and researchers working on water issues, 
much of the available research focuses on developing and improving specific technologies and 
practices without taking into account the powerful social and psychological elements that guide 
adoption (Breukers, van Asseldonk, Bremmer, & Beekman, 2012). The importance of exploring 
these elements was illustrated in Staats, Jansen, and Thøgersen’s (2011) study which found Dutch 
greenhouse growers’ self-efficacy and normative beliefs were correlated with intention to reduce 
pesticide use in their operations. To the same effect, Yeager et al. (2010) explained that decision-
making surrounding irrigation is largely based on personal experience and observation. Growers 
may resist adopting sustainable technologies and practices for numerous reasons, yet positive 
attitudes, low perceived level of risk to the operation, and perceived ease of adoption has been 
found to influence adoption (Dennis et al., 2010). Despite the research already conducted, much is 
left unknown about how extension professionals can be most effective in encouraging adoption 
among this important audience, especially in the United States where they are one of the largest 
agricultural users of water. The American Association for Agricultural Education National 
Research Agenda: 2016-2020 emphasizes the importance of developing educational programs most 
applicable and effective with targeted audiences (Roberts, Harder, & Brashears, 2016), therefore a 
study designed to explore and document characteristics of nursery and greenhouse growers, and 
the relationship between these characteristics and their stewardship of water resources, is an 
important step in developing extension programs that can assist them in adopting water saving 
technologies. 

Theoretical Framework 

The Theory of Planned Behavior (TPB; Ajzen, 1991) was used as the theoretical 
framework for this study. TPB explains that intention to perform a behavior can be predicted by 
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attitude toward the behavior, subjective norm, and perceived behavioral control (Ajzen, 1991). 
Attitude toward the behavior refers to how an individual perceives the behavior. If a behavior is 
perceived as favorable, intention to perform the behavior will increase (Ajzen, 1991). Subjective 
norm refers to the social approval that leads to intention to perform a behavior. TPB utilizes 
subjective norms to measure how individuals’ perception of people who are important to them 
influences engagement in a behavior (Ajzen, 1991). Perceived behavioral control refers to the 
perceived simplicity or difficulty of adopting a behavior. When behaviors are perceived as difficult, 
intention to adopt the behavior and engagement in the behavior itself are expected to decrease 
(Ajzen, 1991).  

TPB (Ajzen, 1991) has been applied to the stewardship of natural resources and 
agricultural/extension education in a variety of contexts (Lamm, Lamm, & Strickland, 2013; Myers 
& Washburn, 2008; Warner, Rumble, Martin, Lamm, & Cantrell, 2015). Beedell and Rehman 
(1999) sought to better understand farmers’ conservation behaviors and found the individual 
attitude, subjective norm, and perceived behavioral control constructs were effective in providing 
insight into farmer’s conservation behaviors. The study also suggested that farmers’ beliefs about 
conservation prevented or encouraged conservation practices.  

Lam (1999) conducted a study that measured 244 government employees’ intention to 
conserve water. This study concluded that constructs of TPB could be used to enhance researchers’ 
ability to capture individuals’ intention to save water. Regression analysis revealed that attitude 
was a significant predictor for intention to conserve water but did not necessarily result in the 
adoption of water conservation practices or technologies. Salient factors, such as economic barriers 
and technological difficulty, ultimately defered implementation and adoption of the new behaviors 
(Guagnano, Stern, & Dietz, 1995; Lam, 1999). Positive attitudes have been directly correlated with 
farmers’ intention to adopt sustainable land management strategies (Rossi Borges, Oude Lansink, 
Ribeiro, & Lutke, 2014).  

Social influence, or the subjective norm, has also been a proven predictor of whether or not 
a group or individual will adopt a conservation behavior. For example, Lam (1999) reported that 
normative beliefs were an important predictor of government employees’ intent to conserve water 
in a study in Taiwan. Blaine, Clayton, Robbins and Grewal (2012) reported that residents’ 
perception of how their neighbor takes care of their landscape is “one of the best predictors” (p. 
266) of how they personally manage their own. In a study of people who use irrigation in the home 
landscape, Warner et al. (2015) found that subjective norms were a significant predictor of 
residents’ intent to engage in water conservation practices. Similarly, Trumbo and O’Keefe (2001) 
used TPB to explain intent to conserve water among residents in three communities who shared a 
watershed, and Oskamp et al. (1991) found that whether a person’s friends and neighbors recycled 
was an important factor in whether they recycled. The authors concluded that social influence could 
be used effectively as a behavior change tool.  

Perceived ease or difficulty of use, referred to as perceived behavioral control, has also 
been associated with intention to adopt natural resource conservation practices. In a study 
examining strawberry growers’ decisions to adopt conservation technologies, Lynne, Franklin 
Casey, Hodges, and Rahmani (1995) found perceived behavioral control was often the deciding 
factor in the adoption or nonadoption of conservation technologies. Participants were given a 
description of drip irrigation technology and asked how much control they have in implementing 
this type of system. Results revealed many growers did not believe they had complete control, due 
to a lack of capital associated with installation. Growers have been known to focus on lesser goals 
in areas where their self-efficacy is low (Staats et al., 2011). For example, Breukers et al. (2012) 
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found positive relationships between perceived behavioral control and attitude towards managing 
invasive plant pathogens.  

Purpose and Research Questions 

The purpose of this study was to develop an understanding of how the three TPB factors 
impacted nursery and greenhouse growers’ intention to adopt water conservation and treatment 
technologies to inform the development of extension education programs and communication 
campaigns designed to encourage adoption. The study was guided by the following research 
questions: 

1) How does attitude influence intent to adopt water conservation practices and treatment 
technologies? 

2) How does perceived behavioral control influence intent to adopt water conservation 
practices and treatment technologies?  

3) How do subjective norms influence intent to adopt water conservation practices and 
treatment technologies? 

Methods 

In-depth interviews were chosen as the data collection method to address the research 
questions due to the limited amount of literature on the sociological elements that come into play 
when growers consider water conservation and treatment technologies. The researchers selected 
semi-structured interviews so they could engage in conversation with participants while 
strategically staying on task with the interview guide. The approach also allowed participants to 
answer questions as candidly as possible (DiCicco-Bloom & Crabtree, 2006). 

Instrument Development 

An interview guide was created by two researchers whose areas of specialization included 
extension education and social science research and was then reviewed by a team of researchers 
focused on developing water treatment technologies and water conservation practices. The 
interview guide was developed to explore the TPB factors believed to contribute to nursery and 
greenhouse water management decisions. The format included questions and probes that 
encouraged growers to share in-depth information about their operation’s water conservation and 
treatment activities, describe their feelings toward water saving and treatment technologies, and 
explain the benefits they associate with treating and re-using water.  

Data Collection 

Data were collected through semi-structured interviews. Semi-structured interviews allow 
researchers to ask questions that are not on the interview guide during the course of the interview 
but ensures the germane research questions are asked at all interviews (Bryman, 2003). To ensure 
quality of data, the interviews were designed to be one-on-one and in-depth for a more personal 
experience between the interviewer and interviewee, allowing the researchers to build rapport with 
the interviewee. In qualitative research, building rapport is essential to “establishing a safe and 
comfortable environment for sharing the interviewee’s personal experiences and attitudes as they 
actually occurred” (DiCicco-Bloom & Crabtree, 2006, p. 316). 

Twenty-four interviews were held onsite at nursery and greenhouse operations 
geographically dispersed around the U.S. Study participants were selected to represent diversity in 
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operation size, geographic location, and production methods. Study participants included growers 
at crop production operations participating in the United States Department of Agriculture (USDA) 
sponsored study: Clean WateR3 – Reduce, Remediate, Recycle – Enhancing Alternative Water 
Resources Availability and Use to Increase Profitability in Specialty Crops. Operations ranged in 
size from small family-owned operations to large chain operations. Most operations practiced water 
recycling in some form. The research was qualitative in nature and focused on growers interested 
in learning more about water treatments and technologies and therefore a limitation of the study is 
that the results should not be generalized to the larger population. 

Subjectivity Statement   

The researcher who conducted the interviews and analyzed the data was a trained public 
health professional with a professional focus in social and behavioral science research. The 
researcher had previously conducted interviews in the health field and was trained in qualitative 
data collection techniques. He did not have an already established relationship with any of the 
interviewees and had little knowledge about water conservation technologies prior to initiating the 
study. While a lack of background in the subject matter area limited understanding of concepts 
during some of the interviews, it also allowed the researcher to ask descriptive follow-up questions 
of the interviewee that would have been deemed as unacceptable by someone with in-depth 
knowledge of the field of inquiry. In addition, the outside perspective the researcher brought to the 
analysis reduced bias associated with an interest in implementing certain technologies over others. 

The researcher analyzing the data did have discussions with the other researchers on the 
team regarding sociological approaches to agricultural research since his background was in public 
health. The gained understanding was utilized to bridge the gap between scientific research and 
naturalistic inquiry. Using this approach allowed the researcher to explore barriers and motivators 
associated with adopting water conservation and treatment technologies from individuals with lived 
experiences as growers or decision-makers within nursery or greenhouse operations. The research 
team believed that social science theoretical frameworks could be used to uncover issues pertaining 
to adopting water conservation and treatment technologies and therefore this perspective was taken 
during data analysis.  

Data Analysis  

At the completion of data collection, audio recordings of each interview were transcribed 
in order to begin the content analysis process. Content analysis enabled the researcher to make 
“reliable, valid inferences from qualitative data” (Krippendorff, 2013, p. 418). Content analysis 
stratifies data a priori supporting the use of theoretical models to group data into categories 
(Casullo, 1999; Lincoln & Guba, 1985). This study utilized Ajzen’s (1991) TPB constructs of 
attitude, perceived behavioral control, and subjective norms to identify thick, rich description 
supporting or refuting the influence of the three theoretical components on adoption of water 
conservation and protection technologies.  

Before conducting content analysis, the researcher reviewed the three components of the 
theoretical framework to develop a deep understanding of how the constructs of this model could 
be applied to the adoption of water conservation practices and treatment technologies in nursery 
and greenhouse operations throughout the United States. At the completion of data analysis, the 
researcher conducted a peer debrief, as suggested by Merriam (1998), with two assistant professors 
with a backround in extension education also working on the project to ensure the themes identified 
were correct, as well as to provide the group with justification as to why codes were placed into 
specific categories. This process was conducted to reduce research bias and ensure rigor (Lincoln 
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& Guba, 1985; Mays & Pope, 1995). Mays and Pope (1995) suggested that one goal of all 
qualitative research should be to  

create an account of method and data which can stand independently so that 
another trained researcher could analyze the same data in the same way and come 
to essentially the same conclusions; and to produce a plausible and coherent 
explanation of the phenomenon under scrutiny (p. 110).  

The integrity and credibility of the data was upheld by creating an audit trail throughout the entire 
coding process (Lincoln & Guba, 1985). The researcher also produced and categorized reports from 
notes and photographs taken during the interviews at each facility for triangulation purposes 
(Lincoln & Guba, 1985).  

Description of Participants 

The 24 participants recruited for the project represented small-, medium-, and large-scale 
nursery and greenhouse operations throughout the United States (see Table 1). Only two of the 
participants were female and both women reported using recycled water and water treatment 
technologies. Only three of the operations were not using recycled water. In addition, only four of 
the 13 medium and large sized operations were not using water treatment technologies. On the 
other hand, only three of the 11 small sized operations were engaged in using water treatment 
technologies. The operations that were not engaged in using water treatment technologies were 
primarily in the west and south/southeastern parts of the United States. Pseudonyms were assigned 
to each participant to ensure confidentiality. 

Table 1 

Characteristics of Participants  

 

Pseudonym Gender Size of 
Operation 

Geographical 
Location 

Operation 
uses recycled 

water 

Water treatment 
used 

Rhonda Female Large Northeast Yes Acid and Chlorine 

Edward  Male Large Northeast Yes Chlorine 

Jason Male Large Northwest Yes Chlorine 

Tyler  Male Large Northwest Yes Chlorine 

Calvin Male Large West Yes Chlorine Dioxide 

Frank  Male Large West Yes Chlorine Dioxide 
equipment 
installed- “not yet 
running” 

Herber Male Large West No None 
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Table 1 (continued) 

Characteristics of Participants  

 

Results 

Attitude  

The first objective of the study was to explore nursery and greenhouse operators’ attitude 
toward adopting water conservation practices and treatment technologies. Overall, the participants’ 
attitudes towards the adoption of water conservation practices and treatment technologies were 

Pseudonym Gender Size of 
Operation 

Geographical 
Location 

Operation 
uses recycled 

water 

Water treatment 
used 

Isaac Male Large West Yes None 

Joseph Male Medium Southeast Yes Chlorine 

Phil Male Medium Southeast Yes Chlorine 

Richard Male Medium South Yes Chlorine 

Brett  Male Medium West Yes None 

Greg Male Medium West Yes None 

Adam Male Small South Yes Chlorine 

Lance Male Small South Yes Chlorine 

Katherine Female Small Midwest Yes Hydrogen Dioxide 

Ben Male Small South Yes None 

Daniel  Male Small South Yes None 

Jimmy Male Small South No None 

Kenneth Male Small West No None 

Matt  Male Small South Yes None 

Noah Male Small South Yes None 

Robert Male Small South Yes None 

Steve Male Small Southeast Yes None 
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positive. The subthemes that emerged were related to solving existing issues, reducing plant 
infections, and reducing financial and human resource costs.  

The first subtheme identifying why a participant would have a positive attitude towards the 
adoption of water conservation practices and treatment techonologies was they assisted in solving 
existing issues. Many of the participants were worried about running out of water. They mentioned 
impending drought that could result in wells drying up, they feared additional costs associated with 
water withdrawal from municipal sources, and they were worried about going out of business if 
water became unavailable. However, they felt the adoption of new technologies could positively 
assist with these upcoming challenges. When discussing water conservation practices in general, 
Caleb said, “I think what is going to save us is the fact that we can show that we are going above 
and beyond what the average person is doing, and contributing to water conservation.”  Alex said, 
“If restrictions are imposed and we have to reduce our water use, then to be on the proactive side 
of that instead of the reactive side I think is a benefit.”  

Other issues solved by adopting new technologies related to efficiency. Several participants 
explained that new technologies enhanced the efficiency of their watering practices by reducing 
issues with their equipment. For example Ethan noted, “the benefits of treating water is, with drip 
irrigation, you don’t have clogged emitters.” Diane stated, “It’s a very efficient way to get a lot of 
plants watered quickly.” 

The second subtheme that emerged when identifying why a participant would have a 
positive attitude towards the adoption of water conservation practices and treatment techonologies 
was reducing plant infections. For example, when discussing water treatment and water reuse, Will 
stated, “[water treatment and reuse] provides us with cleaner water, which is healthy for our plants.” 
Florence agreed when she noted, “The benefit is going to be a cleaner crop and less reliance on any 
kind of pesticide or fungicides.” Dean also mentioned cleaner water that was safer for his plants: 
“It allows us to reduce our chemical usage that we spray because we eliminate one of the 
components of inoculation of the plants, which is the pathogen-filled water. Through chlorination 
we’re pumping water that is basically pathogen-free.” 

The third subtheme that emerged was reducing financial and human resource costs. When 
discussing the financial ramifications adoption had on his business Will stated, “it’s huge… 
probably in a quarter of a million dollar range a year… it’s big dollars.” When asked about the 
benefits of resuing water, Kurt answered, “Saving mainly pumping cost, and wear and tear on your 
pump, plus, electricity cost.” Mike mentioned how variable frequency drives “helped with labor 
and efficiency.” Bernie stated, “There’s a big financial incentive. Even small percentage savings 
add up to a lot of dollars very, very quickly.” When discussing lower human resources needed with 
new technologies, Diane said, “Having all these automated systems can minimize the number of 
section growers that you need because they can cover a lot more acreage with automation than hand 
watering.” 

During data analysis negative atttitudes towards adoption also emerged. The subthemes for 
why participants would have a negative attitude towards adoption were related to increased issues 
with equipment and safety. 

The first subtheme identifying why a participant would have a negative attitude towards 
the adoption of water conservation practices and treatment techonologies was that new technologies 
increased issues with equipment. For example, when discussing impact heads, Victor stated, 
“They’re pretty inefficient, at least that is how I feel. You’re getting the spray pattern that might 
hit the plant or might not.” When discussing the use of vegetation in storm water retention ponds, 
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Will said, “We want to get that out… they clog up the intakes.” When discussing water reuse Mike 
stated:  

We have concerns with build up of salts, build up of pathogens, build up of organic matter, 
build up of weed seed…We need to make sure we are properly treating the water to ensure the 
plants are seeing the cleanest and healthiest water possible. 

The second subtheme that emerged was safety. When discussing chlorine specifically, 
several participants had safety concerns with the dangers of fumes and gas leaks. For example, 
Ethan said, “Inhaling the gas chlorine while switching tanks and having accidental leaks or valves 
on the tanks not working properly, that’s my biggest concern.” Todd had not tried chlorine because 
“chlorine sounds dangerous, so I have yet to do that.”  

Perceived Behavioral Control  

The second objective of the study was to explore nursery and greenhouse operators’ 
perceived behavioral control associated with adopting water conservation practices and treatment 
technologies. The subthemes that emerged were the economics associated with adoption, the lack 
of technical training, and a lack of infrastructure needed to implement new technologies. 

The first subtheme that emerged was the economics associated with adoption. This was 
largely due to the financial cost of the equipment, as well as the initial cost of replacing equipment 
that works, albeit less efficiently than the newer equipment. When asked why he still uses 
overheads, Will simply said, “Time and money,” and (laughing) continued on to say, “That’s the 
key to most things.” Alex also stated the “cost associated” was his reason for not adopting new 
technologies. When Ethan was discussing why they were not using chlorine tablets, he said the 
reason he had not switched was “the cost of switching over right now. We already have all the 
equipment for doing gas, so we are just going to stick with that.” Glen also mentioned the cost 
associated with changing techniques. He said, “We could be using more micro irrigation but we 
have the infrastructure in place for the overhead… It’s very expensive to covert… has been 
prohibitively expensive.” Henry stated, “The systems cost a lot because they’re newer technologies. 
I think that’s always a challenge.” 

However, some participants felt the implementation of water conservation techniques 
reduced their costs. When Victor was discussing his decision to recycle water instead of drilling 
more wells, he felt reuse was a more financially viable option: “It’s pretty expensive to drill a 
well… especially if you don’t hit water.” Alex also discussed the available subsidies associated 
with implementing treatment technologies and reported they are “probably one of the most 
important ways that we’ve been able to [adopt]” and assisted them in overcoming the economic 
barriers associated with integrating new technologies. 

The second subtheme that emerged was the lack of technical training. Several participants 
reflected on the complexity of new technology and their lack of personnel trained to operate 
complex systems.  Mike said, “Some of the stuff gets so technical… you got to have an IT 
(information technology) person that’s babysitting the project.” Alex also had concerns about the 
technical side of new technologies. He stated, “The technology requires a technical maintenance 
person to be able to manage and keep up with the day-to-day operations…[It’s all] a little bit more 
technologically advanced and not something [that I] as a grower can manage.” 

The third subtheme that emerged was a lack of infrastructure. Participants discussed the 
lack of ability to install retention ponds due to a lack of space and the inability to integrate new 
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technologies into old systems. Several partiicpants reported they just did not have the 
capacity/space for the new technology. Dean stated, “Reusing is expensive, and the infrastructure 
of the set-up side, you have to have additional ponds and you have to have additional pumping 
capacity.” In addition, some participants felt their existing systems were a barrier to adoption, 
reporting the lack of ability to integrate new technology into existing systems. For example, Glen 
already had the infrastructure in place for overhead sprinklers that was “developed in 1992, and the 
rest of the nursery was built prior to that time...so while 90 acres have controlled automated 
irrigation system, 450 or so do not.” 

Subjective Norm  

The third objective of the study was to explore nursery and greenhouse operators’ 
subjective norms associated with adopting water conservation practices and treatment technologies. 
The subthemes that emerged were the culture of the industry, adopting technologies others had 
adopted, doing the right thing for society and the environment, and being seen as environmentally 
friendly. 

The first subtheme was the culture of the industry. Many of the participants reflected on an 
industry-wide mentality that plants need water; therefore, if it is available you should use it. Dean 
stated, “I think one of the biggest things we could do as an industry is change the mentality. We’re 
tied in with the ag mentality to pump 24 hours a day if you have a permit.” Caleb believed the 
agricultural community was striving to make efforts but they were not always recognized by the 
broader public. He said, “I think we need to look at how much water everybody is using, not just 
the agricultural community. I think in general ag is trying to do the right thing.” Alex reiterated that 
by saying, “As an industry, we need to do the right things to be good stewards of the environment 
and have a sustainable product.” 

Within the second subtheme, adopting technologies others have adopted, participants 
reflected on their reliance of their fellow growers to learn about and see new technologies in action. 
They were more inclined to adopt a new technology if a fellow grower was already using it. For 
example, Mike stated, “We’re a pretty close industry out here so you catch wind from a dealer or 
supplier of some sort if someone is trying something. You just give them a call and ask them what’s 
up and how are they liking it.” When deciding whether or not to chlorinate his water, Marion 
discussed “other nurseries that had done it with mixed reviews, so we decided to try it and see if 
there was any advantage.” Will agreed when he s, “Over the years you get to know people… When 
I go [to their facilities], I’m looking at their irrigation system.” He also discussed when others come 
to his facility “all they want to see is our pump houses, what we’re doing, just to get ideas.” Glen 
described his reciprocal relationship with researchers when he said, “We look at research that has 
been done in other places and see how it can apply to our nursery. We also sometimes invite 
researchers to come and do research on our property.” 

The third subtheme that emerged was doing the right thing for society and the environment. 
A majority of the participants reflected on this subtheme with the feeling that conserving water was 
the right thing to do, in general. For example Fred said, “Obviously we want to be good stewards 
of our land.” Several participants discussed the drought California is going through and the political 
landscape in Oregon as examples causing them to reflect on the need to be conscious of saving 
water. Oliver noted, “Everybody needs to be conscious of saving water, keeping our environment 
clean… as we start to look at things like Oregon and California… where the state of Oregon owns 
every drop of water.” Henry discussed being a good steward of the land makes good business sense: 
“You don’t want to waste things that you don’t need to waste. Water is definitely a precious 
resource that we have, and we don’t want to waste it for no good reason.” 
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The last subtheme identified was the need to be seen as environmentally friendly. Many of 
the participants reflected on their company being “environmentally conscious” [Jacob] or an 
“environmental steward” [Alex]. Bernie discussed his “personal bias towards water conservation. 
We have a company culture. I love water conservation.” Several of the participants took pride in 
their efforts to reduce water use. For example Caleb stated, “We are heads and tails above 99 
percent of the people.” When describing the leadership of his company Glen said:  

The leadership of the company has always focused on the quality of the plants that we 
grow, the quality of the work environment for our employees, and the commitment to reduce our 
impact on the environment.  That's all come from the owners and the leadership of the company, 
and the people that work here understand that and have applied themselves towards those goals.  

Jacob went so far as to state, “There is a certain image that we like to project to our 
customers that we’re doing our share… Public image is very important to us.” Oliver made a similar 
statement reiterating that, “we want our customers to know our operation, to feel that we’re doing 
the very best we possibly can do [to conserve and protect water resources].” 

Conclusions, Implications and Recommendations 

Generally, participants tended to have a positive attitude towards water treatments and 
technologies that would assist with water quality and conservation due to their reliance on natural 
resources. Services delivered by extension professionals were never mentioned as a reason they 
had formed positive attitudes. Therefore, extension professionals should consider their roles in 
influencing the development of positive attitudes towards technologies and practices since they are 
an important link between researchers and those in the field (Tain & Diana, 2007). One important 
way to help growers develop more positive attitudes towards technologies and practices is to 
provide educational materials that present them as solutions to problems instead of focusing on 
how to use the technology. Growers are motivated by solutions; therefore, educational materials on 
innovative practices and technologies should be catalogued by the solutions they provide as 
opposed to being listed by the technologies themselves. For example, educational materials created 
to assist with adoption should emphasize the implications for improved plant health and reduced 
infections associated with water reuse. An increase in healthy, more salable plants will lead to more 
satisfied customers. Research has also shown customers are willing to pay more for sustainably 
grown plant materials (Behe et al., 2013; Khachatryan et al., 2014). Growers should be made aware 
of this demand, and encouraged to communicate the value of plant materials grown by operations 
committed to protecting water resources. By introducing consumer-driven demand for products 
grown under water-concious management practices and helping growers to market these practices, 
extension professionals may be able to alleviate growers’ concerns related to financial risk. 

The findings revealed growers believed they could benefit financially from increased 
efficiency and decreased operating costs as a result of reducing the amount of water they use to 
produce plant materials (Yeager et al., 2010). This was especially true where technologies and 
practices required substantial up-front costs. Communicating the long-term value of reduced costs 
to the operation over time may help to encourage positive attitudes. Case studies of successful 
growers who have reduced financial and human costs associated with hand monitoring and 
watering may be an effective means of communicating this value. In addition, extension 
professionals could assist by working with agricultural economists to conduct cost/benefit analysis 
for growers to demonstrate how much money they will save in the long run. Through exposure to 
a financial analysis of their own operation, rather than an ambiguous concept, growers may be more 
likely to adopt. 
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In addition, information about organizations that will subsidize the implementation of 
water-saving technologies can be shared in a simple, straightforward manner. Many growers do not 
apply for subsidies because of the complexity associated with the application or they may not know 
they are eligible and are unsure of where to begin to find out what is available. Extension 
professionals can assist in alleviating this gap by providing this information in an easily digestible 
manner on a central website that lists all opportunities, describes who is eligible and provides 
resources for growers to use during the application process. 

Several participants were concerned with the safety and health of their workers and had 
fears related to adopting several new techniques, especially those related to chemicals. When 
recommending new techniques, extension professionals need to be very transparent about the safety 
risks associated with adoption. Individuals are often afraid of what they do not know or what they 
perceive as being hidden from them. Acknowledging risks and offering clear, simple ways to 
mitigate them during implementation should assist in adoption. 

Extension professionals need to keep in mind the challenges associated with adoption of 
complex systems when developing new technologies and communicate this with the researchers 
they work with closely. The progression of science often moves more quickly than what is easily 
adopted, as shown in these findings. Researchers need to be made aware that increased efficiency 
does not always mean the technology is useful. This research implies researchers and extension 
professionals need to work together with growers, starting with a technology that has a low 
complexity level, and then gradually introduce more complex systems as growers and their staff 
become comfortable. The findings also imply complications with using new technologies may lead 
to negative attitudes. Given this extension professionals need to work to reduce the likelihood that 
growers experience problems with new techniques. One way to do this is through providing clear 
instructions for installation with minimal complications. Troubleshooting guides, developed in 
collaboration with researchers, could assist in reducing the likelihood of issues with new 
equipment, such as clogged pipes, blocked emitters, and chlorine leaks. 

In addition to addressing the complexities of new systems, researchers need to consider the 
need to integrate new technologies with old systems and structures, including ensuring the new 
technology is flexible and can be easily integrated into multiple types of systems. Many growers 
have aging systems and cannot afford to completely renovate; therefore, they have a need for new 
technologies that can be integrated into older systems and buildings. Perhaps, prior to development, 
extension professionals could assist researchers in conducting a needs assessment with targeted 
growers to determine their current equipment status and comfort level with new technologies. This 
information could be used to identify the types of technologies that would be compatible and worth 
the time and expense of the development process. In addition, the needs assessment data could be 
used to assist in the development of training materials that fit the ability level of the targeted 
growers. Solutions to technical problems could be offered through online instruction, infographics 
and/or YouTube videos. However, before investing the time in these new materials, extension 
professionals should determine whether or not these are learning material transfer methods growers 
among their target audience would use if they were offered. 

Extension professionals should also consider the powerful influence of subjective norms 
among this audience and recognize that changes within individual operations are strongly 
connected to what others are doing and the culture of the industry. A strong industry culture is 
present, and shifting the industry as a whole is extremely difficult. However, when the industry is 
challenged by an issue, such as limited water availability, there is a great opportunity to bring 
people together to discuss the issue with the potential for industry-wide shifts in culture. Extension 
professionals are uniquely positioned to serve as change agents in these critical environments 
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(Rogers, 2003), bridging researchers and growers by creating meeting spaces where the two groups 
can get together and come up with collaborative solutions. 

Similar to Oskamp et al. (1991), the findings of this study found growers were stimulated 
by what their peers are doing, what their peers believe is useful and what their peers believe is 
worth the time and financial investment. To make use of strong social ties, outreach and 
demonstration opportunities should be developed at grower facilities, rather than research facilities 
to show how peers are using technologies. Growers who have adopted new strategies should be 
encouraged to discuss their use of water technologies and practices openly and freely with their 
peers and also to share their results within their social group. In addition, the case studies previously 
recommended could also be used as a way to communicate the value of adopting practices and 
technologies and used to highlight adoption among growers’ peers. The case studies could be used 
to help communicate a new social norm which would unite growers around water stewardship.  

Finally, since growers naturally see themselves as stewards of the land, extension 
professionals should use this to encourage growers to protect water resources. The personal impact 
individual growers can make on the environment through their adoption should be emphasized and 
promoted. Extension professionals can enable growers and activate their connection to the land by 
showing them how their individual efforts are helping the rest of their community, ensuring future 
water resources are available for generations to come.  

While growers can and must take action to help the environment, their businesses may 
benefit from protecting water resources, and they are motivated by the image they project among 
their customers. Growers are “by nature generally conservative and often reticent in telling others 
about their accomplishments, but communicating how and why we are effective managers of water 
is in many ways the most critical” elements of successful stewardship of water (Mezitt, 1992, p. 
83). Growers need help in understanding the value and benefits of sustainability in order to 
communicate the value of sustainably grown products to customers (Hall et al., 2009). Because the 
image of water stewardship is so important to growers, extension professionals should provide 
assistance in creating marketing campaigns and strategies that emphasize their protection of natural 
resources. 

The findings presented here point to opportunities for further research. It is important to 
recognize that all qualitative research comes with limitations and cannot be interpreted beyond the 
specific group studied. Therefore, it is recommended a survey of nursery and greenhouse growers 
be designed in order to collect data that can be generalized. This survey would be an important step 
in defining why growers do and do not choose to adopt new water-saving technologies and can 
further assist in developing educational materials and approaches that encourage adoption.  

A generalizable survey would also allow for an examination of regional differences so 
extension programs could be targeted, depending on where a scientist or extension professional is 
working. With a larger population, distinct differences in adoption barriers and enablers could be 
identified, based on the size of the operation, the types of plants being grown, and the purpose of 
the business. For example, perhaps growers who produce shade trees and buffer plants experience 
different barriers to adoption than those primarily focused on floriculture for aesthetic purposes. 
Additionally, growers providing plants for the home landscape may be more motivated to adopt 
sustainable solutions because their customers desire plants grown this way.  

In addition to the survey, it is suggested research be done to quantify financial water 
savings obtained by growers that have adopted new technologies to inform future technological 
development. Perhaps several case studies could be undertaken at diverse operations detailing 
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changes in finances over time related to adoption. Finally, this study targeted nursery and 
greenhouse growers; however, the findings may be applied to the agriculture industry as a whole. 
While the greenhouse and nursery grower industry has certain water conservation technologies that 
are specifically suited for their equipment, water conservation and protection techniques should be 
broadly adopted. Some of the barriers identified in this research may assist in informing how 
extension professionals can go about encouraging adoption in other areas with different 
technologies. 
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School Culture’s Influence on Beginning Agriculture 
Teachers’ Job Satisfaction and Teacher Self-Efficacy 

Laura Hasselquist,1 Kevin Herndon,2 & Tracy Kitchel3 

Abstract 

This study explored first and second year agriculture teachers’ job satisfaction and teacher self-
efficacy through their perceived levels of school culture support. Prior research indicated one 
possible contributor to poor teacher retention is a lack of belonging teachers feel to their schools. 
Data were collected from beginning teachers in three states and stepwise multiple regression 
techniques were used to analyze the data. The researchers found that colleague support was 
statistically significant contributors to beginning teachers’ efficacy. District and school 
administration, colleague, and financial supports were all statistically significant contributors to 
teachers’ job satisfaction. These findings provide support for further research to explore gaps in 
the profession’s understanding of the role school culture plays for agriculture teachers. 
Recommendations include incorporating positive relationship-building techniques into pre-service 
and teacher induction programs and making beginning teachers aware of materials used in 
promoting agricultural education programs and building administrative relationships. 

Keywords: beginning teachers, job satisfaction, teacher self-efficacy, administration, and school 
culture 

Introduction and Literature Review 

A nation-wide agriculture teacher shortage exists; this is not a new problem, but a persistent 
one (Kantrovich, 2007). Two contributing components to this problem have been identified: a little 
more than half of new teacher candidates do not enter the teaching profession after graduation and 
attrition rates for agriculture teachers have been steadily rising since 1990 (Boone & Boone, 2009; 
Kantrovich, 2007; Myers, Dyer, & Washburn, 2005). One possible contributor to this growing 
problem is the lack of belonging some agriculture teachers feel regarding the schools they teach in, 
or a poor school culture (Clark, Kelsey, & Brown, 2014; De Lay & Washburn, 2013). This notion 
is not unique to agriculture teachers as beginning math and science teachers noted the importance 
of being included in school culture for a positive experience (White, 2009). According to Phipps, 
Osborne, Dyer, and Ball (2008), “To sustain its current growth trend, school-based agricultural 
education must remain engaged in the larger schooling agenda…” (p. 21). Therefore, it is important 
agriculture teachers have a sense of community with their co-workers.  

Boyd (1992) views school culture as the interplay between three factors: the attitudes and 
beliefs of persons inside the school and the external environment; the cultural norms of the school; 
and the relationships between persons within the school. She asserts that any of these factors could 
serve as a barrier to change or prevent long-term improvement. Patterson, Purkey, and Parker 
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(1986) summarized the general knowledge of school culture in America.  One, a school’s culture 
affects the behavior and achievement of students and can be manipulated by teachers and 
administrators. It provides focus, or lack of, that allows the school to accomplish its purpose of 
educating students. Finally, culture is unique to each school and changing it is a slow process. 

Job satisfaction has been studied in many contexts in agricultural education. In terms of 
overall job satisfaction, Castillo, Conklin, and Cano (1999) found agriculture teachers in Ohio were 
satisfied with their jobs. Examining agriculture teachers by gender, they discovered that job 
satisfiers and dissatisfiers impacted job satisfaction differently for males and females. However, 
both genders perceived work-life balance and professional commitment as important factors of 
teachers’ job satisfaction (Sorensen & McKim, 2014). 

McKim and Velez (2015) discovered components of teachers’ self-efficacy can help 
predict career commitment in early career teachers. This is consistent with research by Blackburn 
and Robinson (2008) who found a significant relationship exists between agriculture teachers’ 
sense of efficacy and job satisfaction. Langley, Martin, and Kitchel (2014) found a portion of the 
variance in novice agriculture teachers’ general self-efficacy can be explained by culture shock 
new agriculture teachers experience upon moving to a new community to begin their careers. 
Teachers’ and pre-service teachers’ efficacy has also been studied in very specific contexts and 
subjects, including SAE, mathematics, and science (Haynes & Stripling, 2014; Rubenstein, Thoron, 
& Estepp, 2014; Ulmer et al., 2013). 

It is important agriculture teachers feel included in the culture of their school. If the unique 
needs of agriculture teachers are not met by the administration and colleagues they work with, it 
could contribute to our profession’s high attrition rate, and create a teacher shortage of “epidemic 
proportions” (Kantrovich, 2007). However, little to no research has been conducted examining the 
relationship between school culture and its influence on agriculture teachers’ job satisfaction and 
efficacy. Understanding these relationships may help researchers and professionals find solutions 
for the teacher shortage. 

Conceptual Framework 

After a thorough review of literature, a substantive theory was developed connecting 
various aspects of school culture to teachers’ job satisfaction and teacher self-efficacy. Five 
important aspects of school culture emerged from the review of literature in agricultural education: 
district administrative support; school administrative support; colleague support; parental support; 
and facility and financial support. The factors focus specifically on relational aspects of school 
culture. The study was also informed by Bandura’s work on efficacy and studies in agricultural 
education regarding teacher job satisfaction (Blackburn & Robinson, 2008; DeLay & Washburn, 
2013; Walker, Garton & Kitchel, 2004). 

School Culture Factors 

First, support from district and school administrators (treated as two variables – school 
building and district) has been shown to impact teachers’ sense of worth in their school (Brunetti, 
2006; Gu & Day, 2007; Morris, 2006). Lack of administrative support has been shown to be a 
common problem facing teachers and the most frequently cited reason for attrition (Boone & 
Boone, 2007; Walker, et al., 2004). These studies are consistent with literature related to collegiate 
work culture, as well. In addition, administration has shown to be a significant predictor of faculty 
job satisfaction (Foor & Cano, 2011). 
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Positive relationships between colleagues play a role in motivating teachers (Brunetti, 
2006; Gu & Day, 2007). In a study of mid-career teachers, DeLay and Washburn (2013) found that 
collaboration between peers increased job satisfaction, as it “forms a welcoming culture and helps 
teachers advance relationships beyond acquaintanceship to develop a deeper understanding and 
tolerance for one another and their work” (p. 114). However,, teachers who work with unmotivated 
peers or those who do not perform tasks associated with their jobs are shown to increase stress on 
agriculture teachers (Torres, Lawver, & Lambert, 2008). Boone and Boone (2007) found faculty 
relationships to be a moderate problem faced by beginning teachers. 

Parental support, or lack thereof, can also affect a teacher’s perception of school culture. 
Irate parents were frequently cited as an issue with both urban and rural teachers (Castro, Kelly, & 
Shih, 2010). Agricultural education’s intracurricular programmatic structure involves creating an 
external support system for the students and program. Building parental and community support 
was shown to be one of the biggest challenges agriculture teachers faced in a study of NVATA 
Outstanding Young Members (Mundt & Connors, 1999).  

In addition to support within the school district and community, other important aspects of 
school culture have been identified. Teachers espouse being provided proper facilities and an 
adequate budget to maintain those facilities by their school as important (Boone & Boone, 2009; 
Brunetti, 2001; Morris, 2006). This is especially true in agricultural education where teachers use 
specialized facilities and equipment in their daily practice. If these spaces and finances are not 
provided satisfactory level, it is cited as a negative aspect (Mundt & Connors, 1999; Torres, 
Lawver, & Lambert, 2008). Additionally,  when studying Career and Technical Education teachers 
in Georgia, Morris (2006) found personal benefits provided by the school (salary, retirement 
benefits, health insurance) impacted teachers and their desire to remain in their profession. 
Additionally, – and outside of agricultural education – early math and science teachers noted low 
pay for a high workload as an area of concern (White, 2009). Boone and Boone (2009) found 
agriculture teachers rated financial rewards as the most severe problem faced throughout their 
career. 

Teacher Self-efficacy and Job Satisfaction 

Self-efficacy is the extent to which one believes she or he can complete a certain task or 
reach goals (Bandura, 1997). For teachers, it means the extent they feel competent to complete their 
duties as a classroom instructor. and teacher self-efficacy has been linked to higher performance in 
the classroom and a greater degree of persistence in the profession (Tschannen-Moran, Woolfolk, 
& Hoy, 1998). Verbal persuasion is one source of efficacy information considered when teachers 
develop a sense of self-efficacy. This verbal persuasion could come from colleagues or 
administrators in the form of encouragement or strategies related to overcoming obstacles in the 
classroom, instructional practices, or performance feedback. Having a high level of self-efficacy 
has been linked to having a high degree of job satisfaction (Blackburn & Robinson, 2008). 

Job satisfaction in agricultural education has been studied thoroughly. In general, 
agriculture teachers are satisfied with their jobs (Bowen, 1981; Kitchel, et al., 2012; Tippens, et al., 
2013). Compensation, working conditions, employment factors, and family and personal factors 
have all been shown to impact job satisfaction which, in turn, affects teacher retention and 
persistence (Tippens et al., 2013). According to Tippens et al. (2013), three-quarters of agriculture 
teachers in Georgia felt appreciated by their colleagues and school administration, which could 
explain why participants stated it was unlikely they would leave the profession prior to retirement. 
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Components of school culture affect both teacher self-efficacy and overall job satisfaction. 
Support from administrators, colleagues, and parents, as well as financial allocations have all 
shown to be important to teacher job satisfaction and the efficacy they hold in their teaching ability 
(see Figure 1). As the model illustrates, perceived support agriculture teachers receive from 
components of school culture may be significant influencers of their job satisfaction and teacher 
self-efficacy. 

 

Figure 1. Conceptual model illustrating the relationship between components of school culture, job 
satisfaction, and teacher self-efficacy. 

Purpose and Objectives 

The purpose of this study is to examine how the combination of district and school 
administrative, colleague, parental, and financial support explained levels of teacher self-efficacy 
and job satisfaction in early career agriculture teachers. The specific objectives used to guide the 
study were:  

1. Describe perceived levels of district and school administrative, colleague, parental, and 
financial support, teacher self-efficacy, and job satisfaction;  
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2. Determine if a linear combination of perceived administrative, colleague, parental, and 
financial support explains a significant proportion of the variance in teacher self-efficacy; 

3. Determine if a linear combination of perceived administrative, colleague, parental, and 
financial support explains a significant proportion of the variance in teacher job 
satisfaction. 

These objectives align with Priority #5 of the National Research Agenda: Efficient and 
Effective Agricultural Education Programs (Doerfert, 2011). Effective programs are in need of 
teachers intending to persist professionally in our field and this research asserts that school culture 
impacts a teacher’s job satisfaction and efficacy, which affect their desire to continue teaching 
agriculture. 

Methods 

A relational survey design was developed for first and second year agriculture teachers in 
Kentucky, Missouri, and Wisconsin. To minimize frame error, state agricultural education 
supervisors were contacted and asked to provide a list of teachers who fit the description. A list of 
individuals (N = 171) was obtained, and a time and place sample was utilized. Oliver & Hinkle 
(1982) argued individuals in a specific group during a given time period can be representative of 
similar groups during similar time periods.  Therefore, the justification can be made that sample 
extraction of inferential statistics can be made to future beginning teachers in Kentucky, Missouri, 
and Wisconsin. The participants were first and second year agriculture teachers in Kentucky, 
Missouri, and Wisconsin. The average participant was 25.8 years old (SD = 5.14).  A majority of 
them hold only a bachelor’s degree (91.4%), are traditionally certified (84.8%), and are female 
(67%).  

A questionnaire was assembled to measure the perceived school culture and support, 
teacher self-efficacy, and overall job satisfaction of beginning agriculture teachers. The perceived 
support constructs were researcher developed from literature to examine district administrator (e.g. 
superintendent), school administrator (e.g. principal), school colleagues, parental, and financial 
support.  The items were measured on a 5-point Likert scale (1 = strongly disagree; 5 = strongly 
agree). An example item from the questionnaire was: I feel included as a staff member by my fellow 
teachers.  Teacher self-efficacy was measured using the Ohio State Teacher Efficacy Scale 
(Woolfolk & Hoy, 1990).  Woolfolk and Hoy (1990) recommended factor analysis upon 
completion of data collection to identify potential sub-areas.  Their initial sub-constructs included 
Teacher Efficacy (pedagogical aspects of teaching) and Personal Efficacy (items important to 
learning, but not part of teaching (e.g. classroom management)). A researcher conducted factor 
analysis yielded three sub-constructs: Teacher Efficacy, Personal Efficacy, and Personal Efficacy-
Ability to Influence Students. The third section of the questionnaire used a single item developed 
by Castillo and Cano (2004), to determine teacher job satisfaction which has shown to be as reliable 
as constructs (Castillo & Cano, 2004; Kitchel et al., 2012). 

Face and content validity was established using a panel of experts (N = 5) on beginning 
agriculture teachers. Reliability was established by conducting a pilot test of the school culture and 
supports instrument on third through fifth year agriculture teachers in Kentucky, Missouri, and 
Wisconsin.  The questionnaire was distributed online via Qualtrics to 15 teachers.  Cronbach’s 
alpha was calculated for the five major constructs.  All constructs were found to have scores ranging 
from 0.85-0.90, with the exception of budget and facilities, which had a score of 0.64.  However, a 
posthoc Cronbach’s alpha for the budget and facilities construct had a score of 0.73. Posthoc 
reliability estimates for the other school culture variables ranged from 0.91-0.95.  
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Data were collected in February and March of 2015 via Qualtrics. An initial contact was 
made and five follow-up emails were sent.  A response rate of 53.8% (n = 92) was achieved.  To 
control for non-respond error, thirteen non-responders were contacted via telephone to participate 
in the study (Miller & Smith, 1983).  A Mann-Whitney U test was conducted to determine if there 
were any statistical differences between non-responders and responders.  Out of the eight constructs 
tested, only one (teacher efficacy, a sub-scale of teacher self-efficacy) indicated a difference.  The 
researchers combined responders and non-responders (n = 105), but note there could be non-
respondent error regarding the teacher efficacy sub-scale. 

Data for objective 1 were calculated using means scores, standard deviations, and factor 
analysis. According to Woolfolk and Hoy (1990), factor analysis is appropriate to determine sub-
scales for each administration of their teacher self-efficacy instrument. We have three sub-scales 
noted in the Findings. Objectives 2 and 3 were calculated using simultaneous enter method 
regression. The alpha level of .05 was established a priori.  Collinearity diagnostics were conducted 
and it was determined there were no instances of multi-collinearity. 

Results 

Objective 1 sought to describe the perceived levels of support beginning teachers received 
from their district and school administration, colleagues, parents, and finances, as well as their 
overall job satisfaction and teacher efficacy (see Table 1). The mean scores for four of the perceived 
levels of support in areas related to school culture (district administration, building administration, 
colleague support, parental support, and financial support) were higher than 3.5 on a 5-point scale. 
Similarly, the three constructs created from the factor analysis conducted using the Teachers’ 
Efficacy Scale (TES) indicated mean scores between 3.69 and 4.21 on a 6-point scale. Moreover, 
these teachers are also generally satisfied with their job (M = 4.74; SD = 1.47). 

Objective 2 sought to determine if a linear combination of perceived administrative, 
colleague, parental, and financial support explains a significant proportion of the variance in teacher 
self-efficacy. Using the enter method, three simultaneous multiple regressions were calculated, one 
for each of the teacher self-efficacy sub-constructs.  All variables were entered simultaneously. The 
analysis for Personal Efficacy - Influence on Students resulted in a statistically significant model 
(p < .05), which indicated only colleague support explained 9.1% of the variance (see Table 2). The 
analyses for Teaching Efficacy and Personal Efficacy indicated no statistically significant 
influencers. 
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Table 1 

Means and Standard Deviations for School Culture Supports, Teacher Self-Efficacy, and Job 
Satisfaction (n=105) 

 Mean Standard Deviation 

School Culture Supports (SCS) Instrument   

Facilities and Budget 3.19 1.02 

District Administration 3.63 1.02 

Parents and Guardians 3.85 0.89 

Colleagues 3.96 0.97 

School Administration 4.03 1.07 

Teacher Efficacy Scale (TES) Instrument   

Teacher Efficacy 3.69 0.76 

Personal Efficacy 3.97 0.69 

Personal Efficacy Influence on Students 4.21 0.62 

Overall Job Satisfaction 4.74 1.47 

Note. SCS Scale: 1 = Strongly Disagree, 5 = Strongly Agree; TES Scale: 1 = Strongly Disagree, 6 
= Strongly Agree; Job Satisfaction Scale: 1 = Strongly Dissatisfied, 7 = Strongly Satisfied 

Table 2  

Simultaneous Multiple Regression Analysis of Influence on Students as the Dependent Variable 
and Constructs Related to School Culture Support as Independent Variables (n = 105) 

Variable β Std. Error t p 95% CI Cohen’s d 

Constant  0.38 8.35 0.00 [2.41 – 3.91] 1.71 

Colleagues -0.23 0.08 -2.04* 0.04 [-.315 - -.004] -0.42 

School 
Administration 

0.10 0.09 0.73 0.47 [-0.11 - 0.24] 0.15 

Facilities and 
Budgets 

0.10 0.07 0.99 0.32 [-0.07 – 0.21] 0.20 

Parents and 
Guardians 

0.17 0.10 1.36 0.18 [-0.06 - 0.32] 0.28 

District 
Administration 

0.19 0.08 1.64 0.10 [-0.03 – 0.29] 0.34 

Note. R2
Adj = .09  *p < .05       
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Objective 3 sought to determine if a linear combination of perceived administrative, 
colleague, parental, and financial support explains a significant proportion of the variance in teacher 
job satisfaction. A simultaneous multiple regression was calculated with all variables being entered 
at the same time to determine the relationship (see Table 3). The analysis resulted in statistically 
significant model (p < .001). District Administration, School Administration, Colleague, and 
Financial Support were all determined to be statistically significant accounting for 64% of the 
variance. Parental support was determined not to be a significant contributor. 

Table 3 

Simultaneous Multiple Regression Analysis of Job Satisfaction as the Dependent Variable and 
Constructs Related to School Culture Support as Independent Variables (n = 105) 

Variable β Std. Error t p 95% CI Cohen’s 
d 

Constant  0.61 -2.87 0.005 [-2.47 - -0.45] -0.59 

Parental 0.04 0.13 0.50 0.62 [-0.19 - 0.32] 0.10 

Financial  0.15 0.09 2.42* 0.02 [0.04 - 0.41] 0.50 

District 
Administration 

0.23 0.11 3.14* 0.002 [0.12 - 0.55] 0.65 

School 
Administration  

0.38 0.12 4.48* 0.001 [0.29 - 0.75] 0.92 

Colleagues 0.32 0.11 4.60* 0.001 [0.28 - 0.70] 0.94 

Note. R2
Adj = .64 *p < .05 

Discussion 

The study has several limitations.  First, only beginning agriculture teachers in Kentucky, 
Missouri, and Wisconsin were surveyed.  While insight into specific states is important, it does not 
provide information about novice teachers on a national scale.  Secondly, caution should be used 
were considering non-responders in regards to the teacher efficacy sub-construct.  Non-responders 
had statistically different teacher efficacy than the respondents. However, it should be noted the 
teacher efficacy sub-construct did not have any statistically significant influencers. 

For the first objective, we sought to describe perceived levels of school culture and support, 
teacher self-efficacy, and job satisfaction among novice teachers.  Beginning agriculture teachers 
felt supported at school, were efficacious in regard to teaching, and were satisfied in their jobs. It 
is important to note the large variance for job satisfaction, which is consistent with previous studies 
(Kitchel et al., 2012).  School districts in Kentucky, Missouri, and Wisconsin generally provided 
satisfactory support for agriculture programs and have novice teachers who feel efficacious in the 
classroom. 

Objective 2 sought to determine if a linear combination of perceived administrative, 
colleague, parental, and financial support explains a significant proportion of the variance in teacher 
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self-efficacy. The teacher self-efficacy construct was sub-divided into three areas: Personal 
Efficacy, Personal Efficacy - Influence on Students, and Teaching Efficacy.  It was concluded 
perceived colleague support is influential in regards to Personal Efficacy – Influence of Students 
sub-construct. However, no factors emerged as influential in regarding Teaching Efficacy and 
Personal Efficacy. The relationships between staff members a building impact how beginning 
teachers perceive their influence on students. 

The third objective sought to determine if a linear combination of perceived administrative, 
colleague, parental, and financial support explains a significant proportion of the variance in teacher 
job satisfaction. It was concluded perceived school administration, colleague,  district 
administration, and financial support all influenced novice teacher job satisfaction, which is 
consistent with literature (Boone & Boone, 2009; Brunetti, 2006; Foor & Cano, 2011; Gu & Day, 
2007; Morris, 2006; Mundt & Connors, 1999; Torres, Lawver, & Lambert, 2008; White, 2009). 
Previous studies in agricultural education have been descriptive in nature, asking participants to list 
concerns or describe challenges.  This study examined the influence school culture supports has on 
beginning agriculture teacher job satisfaction. It is important to note how much of the variance can 
be explained by school culture support factors. Littrell, Billinglsey and Cross (1994) noted school 
support was a predicator of job satisfaction but did not quantify its influence. Outside of education, 
another study found only 12% of the variance in job satisfaction among traffic enforcement agents 
was related to support (Baruch-Feldman, Brondolo, & Ben-Duagny, 2002).  While Acker (2004) 
noted social workers who experienced social support at work were more likely to be satisfied with 
their job. 

Relationships, particularly the perceived support component, within a school district are 
significant influencers of beginning agriculture teachers’ job satisfaction and teacher self-efficacy.  
It is not just relationships with students early career agriculture teachers need to build, but 
relationships with their peers and administrators too.  Pre-service and beginning teachers should be 
made aware of the importance of administrative relationships. Even though previous research has 
found the principal’s leadership style has on teacher job satisfaction (Bogler, 2001), beginning 
teachers should still be encouraged to develop positive relationships with administration. Teacher 
induction and mentoring programs should focus on helping beginning teachers advocate and build 
positive relationships school and district administrators and colleagues. Teachers should also be 
made aware of and encouraged to use materials promoting the value of agricultural education 
programs to help develop relationships with their administrators. 

A review of twenty years’ worth of Agricultural Education Magazine failed to yield any 
articles specific to building relationships within a school setting.  Are relationships within a school 
not important to agriculture teachers? Should we not help novice teachers develop those vital 
relationships? The National Association of Agricultural Educators (NAAE) focuses primarily on 
political advocacy; however, many of their suggestions could be apply to building relationships 
with administration and colleagues. Beginning agriculture teachers should be encouraged to take a 
proactive role in engaging administrators in a variety of activities to showcase the local program.  
Such activities may include: invited classroom and laboratory visits, school board presentations, 
FFA events, and more.  Sharing students’ success with administration and colleagues is another 
activity they suggest. 

This area of inquiry would benefit from further research. Additional research should be 
conducted to explore the relationship between beginning agriculture teachers and their school 
administrator.  Further questions to be explored include how do new teachers define and quantify 
support from their principal and why perceived support and job satisfaction are so closely related. 
Additional research should be conducted to determine how early career teachers struggle with 
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administrator relationships.  Finally, research should be conducted with mid to late career 
agriculture teachers to determine how they have been successful at building relationships with 
various administrators 
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Discovering Quality in Teacher Education: Perceptions 
Concerning What Makes an Effective Cooperating 
Teacher 

Josh Stewart,1 Misty D. Lambert,2 Jonathan D. Ulmer,3 Phillip A. Witt,4 & Candis L. Carraway5 
Abstract 

With a continuous shortage of qualified agricultural science teachers (Foster, Lawver, Smith, 
2014; Kantrovich, 2010), it is imperative teacher preparation programs identify and utilize 
effective cooperating teachers, as well as develop training for in-service teachers that will assist in 
preparing more effective cooperating teachers. The purpose of this study was to identify which 
characteristics define an effective cooperating teacher in agricultural education. We utilized 
Roberts’ (2006) Model of Effective Cooperating Teachers and the Delphi methodology to identify 
characteristics of effective cooperating teachers from expert panels of agricultural educators in 
Missouri, North Carolina, Oregon, and Texas. The findings of this study revealed nine themes, 
which define effective cooperating teachers. We propose a new model defining the characteristics 
of effective cooperating teachers and recommend teacher educators work to create an assessment 
using these characteristics. 

Key Words: Delphi; cooperating teachers; student teaching; effective; characteristics 

Introduction 

Agricultural education literature has identified the important role cooperating teachers play 
in preparing preservice agriculture teachers. Nearly thirty years ago student teacher placement and 
the role of the cooperating teacher were identified as the two most important components of the 
student teaching experience (Norris, Lark, & Briers, 1990). Numerous studies in agricultural 
education have echoed this sentiment utilizing the perceptions of preservice teachers as a basis for 
determining effective cooperating teacher qualities (Edgar, Roberts, & Murphy, 2011; Jones, 
Kelsey, & Brown, 2014; Kasperbauer & Roberts, 2007; Roberts, 2006). Other studies sought data 
from teacher educators nationwide (Norris et al., 1990) and from preservice teachers and their 
cooperating teachers (Kitchel & Torres, 2006). Finally, only a few studies in agricultural education 
have specifically included cooperating teachers as research participants (Deeds, Flowers, & 
Arrington, 1991; Edwards & Briers, 2001; Smalley, Retallick, & Paulsen, 2015) to explore the 
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preservice-cooperating teacher relationship, and none have utilized cooperating teachers as expert 
panelists to identify specific effective characteristics.  

Studies beyond agricultural education have also explored the effectiveness of cooperating 
teachers (Borko & Mayfield, 1995; Gareis & Grant, 2014; Killian & Wilkins, 2009; Rozelle & 
Wilson, 2012), contributing to the importance of this line of inquiry. We sought to identify which 
characteristics define an effective cooperating teacher in agricultural education, using Delphi 
panels of effective cooperating teachers across four states. A cooperating teacher, working in 
collaboration with the university supervisor, serves as a counselor and mentor, models effective 
practices, and has influence over the student teacher’s experience (Smalley et al., 2015). The 
cooperating teacher advises, offers guidance and leadership, and contributes directly to a preservice 
teacher’s career in education.  

Because the cooperating teacher has the most contact and communication with the student 
teacher, it is understandable that they are generally the most influential in the development process 
(Kasperbauer & Roberts, 2007). Typically the student teaching internship is the summation of an 
agricultural education program therefore we can presume that the level of satisfaction with the 
experience contributes directly to the student teacher’s decision to enter the teaching profession 
(Roberts, 2006). Additionally, the interaction between cooperating teacher and student teacher is a 
critical component in teacher preparation programs (Kitchel & Torres, 2006). Knowing which 
characteristics define an effective cooperating teacher will assist teacher education programs 
preparing preservice teachers, and in planning and implementing cooperating teacher in-service 
training. 

Cooperating Teachers 

Cooperating teachers are largely considered classroom teachers, mentors, and 
professionals who are proficient in their craft (Jones et al., 2014; Koerner, Rust, & Baumgartner, 
2002;). Cooperating teachers participate in a teacher education program by agreeing to work with 
preservice teachers and are expected to convey implicit knowledge through demonstration, 
conversation, and coaching (Jones et al., 2014). The cooperating teacher also advises and offers 
guidance, leadership, and possibly even friendship. According to Thobega and Miller (2007), the 
methodology for supervision the cooperating teacher uses is critically important in the 
developmental process. In fact, in a review of literature from the past three decades, Killian and 
Wilkins (2009) found several studies indicating that the cooperating teacher has the most significant 
influence on student teachers. 

 The total value of the learning that takes place during the student teaching experience is 
directly dependent upon the quality of the cooperating teacher (Copas, 1984). Whether positive or 
negative, the beliefs of the cooperating teacher will determine the development of the preservice 
teacher (Hewson, Tabachnick, Zeichner, & Lemberger, 1999). The student teaching experience is 
viewed by student teachers and teacher educators as the most significant aspect of learning to teach 
(Rajuan, Beijaard, & Verloop, 2008). In addition, researchers have repeatedly argued that the 
student teaching experience is when attitudes and perceptions concerning roles and responsibilities 
as agriculture teachers are formed (Harlin, Edwards, & Briers, 2002). Clearly, the widespread 
perception is that the most significant aspect of preservice teacher preparation is the student 
teaching experience and the importance of the role the cooperating teacher plays is considerable, 
worthy of continued investigation.  
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Theoretical Framework 

This study sought to identify which characteristics define an effective cooperating teacher 
in agricultural education, using a constructivist lens to analyze perceptions of the expert panel. 
According to Merriam, Cafarella, and Baumgartner (2007), “a constructivist stance maintains that 
learning is a process of constructing meaning; it is how people make sense of their experience” (p. 
291). Doolittle and Camp (1999) acknowledged the learner plays an active role in constructing 
meaning using experience in the knowledge creation process. Previous research has indicated 
preservice teachers continually make meaning and construct new knowledge throughout their 
student teaching experience. In a similar manner, the cooperating teacher also constructs new 
knowledge by making sense of their experiences and the characteristics that inform their 
effectiveness, both as a teacher and mentor. Constructivist philosophy is built on the belief that two 
people can have similar experiences and then interpret and make meaning from them in different 
ways. The use of the Delphi in this study affords the opportunity to capture the collective 
knowledge of the expert panels, and achieve a consensus about the characteristics used to define 
an effective cooperating teacher in agricultural education.  

It is reasonable to agree the student teaching experience is an essential component of 
preservice agricultural education teacher training (Young & Edwards, 2011). “Two components, 
critical to the success of the intern experience, are the cooperating teachers who guide and support 
students and the sites where the experiences occur” (Graham, 2006, p. 1118). Koerner et al. (2002) 
argued the student teaching experience “has a significant impact on the student teacher who must 
juggle the responsibilities of teaching (and all that entails) while establishing and developing 
relationships with one or more cooperating teachers and a university supervisor” (p. 35). Three 
factors consistently found in highly effective cooperating teachers include a close collaboration 
with the university supervisor, midcareer for teaching experience, and prior supervision of more 
than five student teachers (Killian & Wilkins, 2009), therefore “selection and preparation of the 
best cooperating teachers available must receive the attention of educational institutions that require 
student teaching as part of the preparation program” (Copas, 1984, p. 49). Using the Delphi method 
as a means to tap into the constructed knowledge of those cooperating teachers whom their peers 
consider effective, allows us to arrive at a consensus when defining the characteristics needed to 
be effective, presumably leading to the development of professional development to recruit and 
retain effective cooperating teachers.  

 A review of the literature revealed a varied array of research and findings assessing 
this critical period in student teaching. Edwards and Briers (2001) however, recognized a dearth of 
research using cooperating teachers to gather information about the student teaching experience. 
Theirs was a descriptive study using both qualitative (focus groups) and quantitative (mail 
questionnaire) research procedures to describe selected characteristics of cooperating teachers and 
their schools, and to identify cooperating teachers’ perceptions of the important elements of the 
student teaching experience (Edwards & Briers, 2001). More recently, Iowa and South Dakota 
secondary agriculture teachers who had served as cooperating teachers provided quantitative data 
concerning the effectiveness of student teaching activities (Smalley et al., 2015). Numerous studies 
have considered student teachers’ perceptions of cooperating teachers, while others have attempted 
to define the student teacher-cooperating teacher relationship. In addition, some have investigated 
specific effects such as self-efficacy of the student teacher (Krysher, Robinson, Montgomery, & 
Edwards, 2012) and cooperating teacher (Edgar et al., 2011), structured communication (Edgar, 
Roberts, & Murphy, 2009), and supervisory practices (Fritz & Miller, 2003). Each has contributed 
to the overall understanding of the student teaching experience.  



Stewart, Lambert, Ulmer, Witt & Carraway Discovering Quality in Teacher Education:… 

Journal of Agricultural Education 283  Volume 58, Issue 1, 2017 

The large majority of literature concerning teacher preparation has focused on the student 
teacher. For example, Roberts (2006) used Delphi methods in a study of preservice teachers 
resulting in a model of cooperating teacher effectiveness to help identify characteristics of effective 
cooperating teachers. His model, seen below in Figure 1, grouped 30 characteristics into the 
categories of Teaching/Instruction, Professionalism, Student Teacher/Cooperating Teacher 
Relationship, and Personal Characteristics. Roberts (2006) proposed the Model of Cooperating 
Teacher Effectiveness as a means to classify the characteristics of an effective cooperating teacher. 
We intend to compare our findings to Roberts’ model. 

 

 

 

 

 

 

 

 

Figure 1. Model of cooperating teacher effectiveness. Adapted from “Developing a model of 
cooperating teacher effectiveness” by T. G. Roberts (2006). Journal of Agricultural Education, 
47(3), 1-13. 

 

 

Teaching/Instruction 

 Effective teaching 
 Has good subject matter knowledge 
 Conducts a program that has teaching, FFA, & SAE 
 Experienced 
 Good classroom management 
 Excellent FFA advisor 
 Effectively supervise SAE projects 

Professionalism 

 Exhibits professionalism 
 Serves as a role model 
 Effective communicator 
 Has good knowledge of school policies 
 Good relations with other faculty 
 Good relations with community 

 

Student Teacher/Cooperating Teacher Relationship 

 Provides clear expectations 
 Provides constructive feedback/evaluation 
 Provides a variety of experiences to student teacher 
 Anticipates needs of student teacher 
 Shares resources with student teacher 
 Assists student teacher when needed 
 Praises student teacher when appropriate 
 Supports decisions of student teacher 
 Gives student teacher control 

Personal Characteristics 

 Caring/understanding 
 Patient 
 Dependable/responsible/reliable 
 Trustworthy 
 Cooperative 
 Fair 
 Good interpersonal skills 
 Open to new ideas/flexible 

 
Cooperating Teacher Effectiveness 
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Purpose and Objectives 

With a continuous shortage of qualified teachers (Edgar et al., 2001; Foster, Lawver, Smith, 
2014; Kantrovich, 2010; Kasperbauer & Roberts, 2007; Roberts, 2006) it is imperative that teacher 
preparation programs identify and utilize effective cooperating teachers, as well as develop training 
for in-service teachers that will assist in preparing more effective cooperating teachers. Roberts 
(2006) pondered what characteristics cooperating teachers think are important in order to be 
effective. In alignment with the National Research Agenda Priority 5, “Efficient and Effective 
Agricultural Education Programs” (Roberts, Harder, & Brashears, 2016, p. 41), the main purpose 
of the study was to identify which characteristics define an effective cooperating teacher in 
agricultural education. Two objectives were developed to guide the study: 

1. Identify the characteristics that define an effective cooperating teacher from the 
perspective of expert cooperating teachers in Missouri, North Carolina, Oregon, and 
Texas.  

2. Categorize the list of characteristics generated and compare them to the model of 
cooperating teacher effectiveness developed by Roberts (2006). 

Methodology 

Researchers used the Delphi technique to identify the characteristics of effective 
cooperating teachers. Martin and Frick (1998) identified the Delphi as a widely used and accepted 
method in the agricultural education profession. The Delphi technique is a method of eliciting and 
refining group judgments from experts (Dalkey, 1969). Others have identified the technique as a 
group communication process, which aims to achieve a convergence of opinion on a specific real-
world issue (Hsu & Sandford, 2007). Choosing the appropriate subjects is the most important step 
in the entire process because it directly relates to the quality of the results generated (Skulmoski, 
Hartman, & Krahn 2007). While no exact criteria exist for selecting subjects for a Delphi, Gordon 
(1994) recommended using nominations from the field in question. 

Researchers made a decision to maintain four separate Dephi panels representing Missouri, 
North Carolina, Oregon, and Texas to allow for state differences to surface. Data collection began 
with the creation of the expert panel. We began by taking a census of the agriculture teachers in 
each state asking them nominate two to three outstanding cooperating teachers from their state to 
participate on the panel. No specific criteria were given that they must have previously served as a 
cooperating teacher, nor that they had done and “exceptional job” if they had served. A frame was 
obtained from each state and the Tailored Design Method (Dillman, Smyth, & Christian, 2009) was 
followed.   

In Missouri, 202 of 543 teachers responded for a 37% response rate.  Ludwig (1997) 
documented that, “the majority of Delphi studies have used between 15 and 20 respondents” (p. 2), 
therefore, the researchers identified a natural break in nominations and opted to include the top 16 
teachers as the Delphi expert panel for Missouri. These teachers each received at least 10 
nominations. In Texas, 328 of 1606 teachers responded for a 20% response rate.  The researchers 
opted to include the top 15 teachers on the Delphi expert panel.  These teachers each received at 
least 10 votes each. In Oregon, 84 of 131 teachers responded and 14 teachers were included on the 
panel with at least 7 nominations from their peers. In North Carolina, 14 teachers were included on 
the panel after 165 of 391 teachers responded. Each teacher serving on the North Carolina Delphi 
panel received at least 7 nominations from their peers. 
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Data collection proceeded separately in each state.  Round one began with an email to the 
teachers on each expert panel from Qualtrics, a web-based survey software. They were prompted 
with the open-ended question: “When supervising a student teacher, what personal and professional 
characteristics do you think are essential to being an effective cooperating teacher?  Please list as 
many characteristics that you feel are necessary.”  Responses were compiled and analyzed using 
constant-comparative analysis and combining duplicate items (Glaser, 1965).  The researchers 
achieved interrater reliability by analyzing the lists individually and then reaching a consensus 
through a discussion of differences.  

During the second round, the expert panels were sent the list generated in round one and 
asked to rate each item using a six point Likert-type scale (1 = strongly disagree, 2 = disagree, 3 = 
somewhat disagree, 4 = somewhat agree, 5 = agree, 6 = strongly agree).  Each member was also 
asked to make any additions or revisions to the list that they felt were necessary to more accurately 
reflect their beliefs about effective cooperating teachers.   

The results of the second round were used to develop the instrument for round three.  It 
was decided a priori that any item receiving a round 2 agreement below 80% (M = 4.80 on our 
scale) would not be retained for round three. Using those criteria, the final instrument was 
developed which consisted of 37 characteristics for Missouri, 53 for North Carolina, 72 for Oregon, 
and 36 characteristics for Texas. Each list was sent back to the respective panel showing the level 
of agreement from round two.  The panel was asked to either agree or disagree as to whether the 
item should remain in the final list. Only those with the agreed upon 80% level of agreement were 
retained resulting in 36 items for Missouri, 46 for North Carolina, 69 for Oregon and 35 for Texas.  

Mortality is a concern with Delphi studies. The final items in the Texas Delphi were rated 
by 12 panel members, while Missouri retained 13 panel members, and North Carolina and Oregon 
kept 11 panel members throughout all rounds of data collection. 

Finally, the challenge was to report the efforts of four separate Delphi studies. We reported 
the means and levels of agreement from each round and each state separately, but wanted to sort 
the resulting statements into themes using qualitative methods. A researcher with this expertise was 
recruited to the study and given the statements without any quantitative or identifying information, 
just contextual information that the statements were intended to represent characteristics of 
effective cooperating teachers and a goal to determine the themes into which they should be 
grouped. Creswell (2014) noted explaining quantitative results with a qualitative follow-up analysis 
is one way to develop a stronger understanding of the phenomenon. Roberts (2006) employed the 
constant comparative method for categorization, which we feel warranted the use of an additional 
researcher for thematic coding purposes in our study. 

Findings 

Through the process of sorting, nine themes were identified. Hard Worker, Relational, 
Communicator, Motivator, High Moral Character, Mentor, Program Planner, Effective Teacher, 
and Professional were the themes identified by the Delphi panels. Tables 1 through 9 illustrate the 
themes individually, as well as the qualities identified within each theme. Additionally, 
corresponding Round 2 mean scores and Round 3 agreement percentages are included for each 
quality within each of the nine themes.  

Theme A, Hard Worker, is seen in Table 1. Five qualities, including Committed, 
Dedicated, Diligent, Good work ethic, and Independent, were identified as qualities for this theme. 
Good Work Ethic was the only quality identified in all four states. Other characteristics appearing 
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under this theme include committed, dedicated, independent and diligent. All of the qualities under 
the Hard Worker theme had Round 2 mean scores above 5.0 and agreement percentages greater 
than 82%. 

Table 1 

Theme A: Hard Worker 

Item 

MO  NC  OR  TX 

Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3) 

Committed 5.00 (100)    5.50 (100)   

Dedicated   5.82 (91)  5.50 (100)   

Diligent   5.82 (91)     

Good Work Ethic 5.36 (100)  5.82 (82)  5.58 (100)  6.00 (100) 

Independent       5.17 (83) 

 

Table 2 represents Theme B, Relational. Twenty-two qualities were identified within this 
theme. Patient was the only quality identified in each of the four states. Other qualities, such as 
Caring, Supportive, Flexible, and Understanding were identified in three states. Round 2 mean 
scores spanned from 4.92 to 6.00, and Round 3 agreement percentages varied from 82% to 100%, 
for the qualities in this theme. Other qualities found in this theme included Approachable, 
Compassionate, Cooperative, Helpful, Open minded, Personable, and Sharing, among others. 

Data collected from Theme C, Communicator, can be found in Table 3. Eight qualities 
were identified within this theme. Good Communicator was identified in three states, with Round 
2 mean scores ranging from 5.09 to 5.77 and 100% approval by all three panels. Round 2 mean 
scores from qualities within this theme varied from 4.80 to 5.77 and Round 3 agreement 
percentages were from 82% to 100%. Other qualities found within this theme included Clear, 
Communicates expectations, Communicates openly, Direct, Gives clear feedback, Good listener, 
Listens, and Tactful.   
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Table 2 

Theme B: Relational 

 MO  NC  OR  TX 

Item Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3) 

Approachable   5.70 (91)     

Caring   5.60 (91)  5.00 (100)  6.00 (100) 

Compassionate   5.73 (82)  5.00 (92)   

Cooperative 5.17 (100)    5.27 (100)   

Empathetic   5.64 (91)     

Faithful   5.82 (91)     

Flexible 4.92 (85)  5.64 (91)    5.46 (83) 

Has a cooperative attitude   5.60 (100)     

Has a sense of humor   5.45 (100)     

Helpful   5.82 (91)  5.09 (100)   

Humble       5.08 (92) 

Not condescending   5.55 (100)     

Open     5.00 (100)   

Open minded     5.27 (100)  5.23 (100) 

Patient 4.92 (92)  5.80 (91)  5.09 (100)  5.31 (100) 

Personable     5.00 (100)   

Selfless     4.82 (90)   

Sharing       5.54 (100) 

Supportive 5.08 (92)    5.27 (100)  5.58 (100) 

Sympathetic   5.36 (91)     

Understanding 5.00 (92)  5.82 (82)  5.00 (100)   

Willing to change   5.40 (82)     
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Table 3 

Theme C: Communicator 

 MO  NC  OR  TX 

Item Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3) 

Clear      5.10 (100)   

Communicates expectations     5.09 (100)   

Communicates openly   5.73 (82)     

Direct     4.80 (100)   

Gives clear feedback     5.18 (100)   

Good communicator 5.42 (100)    5.09 (100)  5.77 (100) 

Good listener 5.25 (92)      5.67 (92) 

Listens   5.55 (100)     

Tactful 4.83 (92)       

 

We labeled Theme D as Motivator. Ten qualities were identified that fit within this theme. 
Positive was identified by each of the four panels, with Round 2 mean scores from 5.25 to 5.80 and 
Round 3 agreement percentages from 91% to 100%. The remaining qualities possessed Round 2 
mean scores from 4.82 to 5.91 and agreement percentages spanning from 85% to 100%. Other 
items in this theme included Constructive, Encouraging, Enthusiastic, Has the ability to push 
instead of pull, High energy, Inspiring, Motivated, Motivating, and Passionate.  
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Table 4 

Theme D: Motivator 

 MO  NC  OR  TX 

Item Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3) 

Constructive     5.17 (100)   

Encouraging   5.82 (91)  5.08 (100)   

Enthusiastic   5.91 (91)    5.67 (100) 

Has the ability to push instead of pull   5.18 (100)     

High energy       5.23 (100) 

Inspiring     4.82 (100)  5.46 (100) 

Motivated     5.09 (100)   

Motivating 5.33 (100)    5.08 (100)  5.46 (100) 

Positive 5.42 (100)  5.80 (91)  5.25 (100)  5.58 (100) 

Passionate 5.08 (85)    5.00 (100)   

 

Table 5 includes data for Theme E, High Moral Character. There were no items indicated 
by all four panels however, Honest and Role Model were both qualities indicated by three of the 
four panels. Nine qualities indicated by the four panels fit in the High Moral Character theme 
including, A good example, Admits struggles or failures, Ethical, Good character, Honest, 
Respectful, Role model, Sincere, and Trustworthy. Round 2 mean scores varied from 4.83 to 6.00 
with Round 3 agreement percentages from 82% to 100%. 
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Table 5 

Theme E: High Moral Character 

 MO NC OR  TX 

Item Rd 2 (Rd 3) Rd 2 (Rd 3) Rd 2 (Rd 3)  Rd 2 (Rd 3) 

A good example  6.00 (91)    

Admits failures or struggles   5.18 (100)   

Ethical 5.58 (100)     

Good character 5.42 (100)    5.85 (100) 

Honest  5.73 (82) 5.18 (100)  6.00 (100) 

Respectful 5.25 (100) 5.80 (91)    

Role model 5.25 (100)  5.09 (100)  5.85 (100) 

Sincere 4.83 (100)    5.31 (100) 

Trustworthy 5.42 (100)  5.18 (100)   

 

We grouped the data in Table 6 under the theme Program Planner. Round 2 mean scores 
spanned from 4.82 to 5.83 with Round 3 agreement percentages from 85% to 100%. There were 
twelve items identified in this theme including, An effective planner, Competent/well rounded, 
Conscientious, Effective at time management, Has a comprehensive curriculum that can be 
reviewed, Has a total program (classroom/FFA/SAE), Incorporates community (advisory 
committee, FFA alumni, etc.…), Manages the whole program, Organized, Resourceful, 
Responsible, and Realistic about the job.  

  



Stewart, Lambert, Ulmer, Witt & Carraway Discovering Quality in Teacher Education:… 

Journal of Agricultural Education 291  Volume 58, Issue 1, 2017 

Table 6 

Theme F: Program Planner  

 MO NC  OR  TX 

Item Rd 2 (Rd 3) Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3) 

An effective planner    4.82 (100)   

Competent/well rounded      5.23 (100) 

Conscientious    5.25 (100)   

Effective at time management 5.08 (100)   4.82 (100)  5.23 (100) 

Has a comprehensive curriculum that can 
be reviewed 

   4.82 (100)   

Has a total program (classroom/FFA/SAE)    5.27 (100)   

Incorporates community (advisory 
committee, FFA alumni, etc.…) 

   5.09 (100)   

Manages the whole program    4.82 (92)   

Organized 4.92 (85) 5.30 (91)     

Resourceful    5.00 (100)  5.42 (92) 

Responsible 5.08 (100)     5.83 (100) 

Realistic about the job    5.00 (100)   

 

Of the nine themes identified, Theme G (Mentor) contained the largest number of items (n 
= 25), indicating the importance of that role in the cooperating – student teacher relationship (see 
Table 7). Round 2 mean scores varied from 4.91 to 5.64 with Round 3 agreement percentages from 
82% to 100%. Interesting to note that one state panel only identified one quality that fell into this 
category, while another indicated twelve qualities (of which they were in 100% agreement on all 
but one). While there were more individual qualities identified in this theme, none were identified 
by all four panels. In fact, no three panels indicated the same quality, and only four items were 
indicated by two of the panels, leading us to believe that there are numerous ways to define the 
Mentor theme. 



Stewart, Lambert, Ulmer, Witt & Carraway Discovering Quality in Teacher Education:… 

Journal of Agricultural Education 292  Volume 58, Issue 1, 2017 

Table 7 

Theme G: Mentor 

 MO NC  OR  TX 

Item Rd 2 (Rd 3) Rd 2 (Rd 3)  Rd 2 (Rd 3)  Rd 2 (Rd 3) 

Able to release control of the classroom  5.27 (100)  5.18 (100)   

Attentive to student teacher    5.08 (100)   

Creates positive teaching experiences 5.00 (100)     5.50 (100) 

Encourages quality instruction 5.17 (100)      

Gives the student teacher ample 
opportunity to debrief/complain in private    4.91 (100)   

Guiding    5.00 (100)   

Helps a young teacher learn evaluation  5.18 (100)     

Helps a young teacher learn self-reflection  5.45 (100)     

Let’s student teacher coach FFA events    4.91 (100)   

Makes recommendations on a regular basis  5.27 (91)     

Mentor 5.33 (92)      

Open to giving advice  5.45 (100)     

Open to giving instructions  5.09 (100)     

Proactive    5.00 (92)   

Provides descriptive feedback 5.42 (92)   5.27 (100)   

Responsive to the needs of student teachers 4.92 (85)      

Shares materials, ideas and resources 5.17 (100)      

Stresses student teacher preparation 5.08 (100)      

Trusting    5.18 (100)   

Willing to allow student teacher to make 
mistakes  5.60 (100)  5.18 (100)   

Willing to integrate student teacher in all 
professional responsibilities    5.09 (100)   

Willing to learn from the student teacher    5.08 (100)   

Willing to provide time to work with the 
student teacher    5.27 (100)   

Willing to share lessons  5.64 (82)     

Willing to share their secrets  5.64 (100)     
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Data for Theme H, defined as Effective Teacher, can be found in Table 8. There were 
nineteen qualities indicated by the four panels found in this theme. Round 2 mean scores varied 
from 4.82 to 5.73 with Round 3 agreement percentages from 82% to 100%. Sets High Expectations 
was the only quality in this theme indicated by all four expert panels, and possessed Round 2 mean 
scores between 5.33 and 5.73 and Round 3 agreement percentages between 82% and 100% (three 
panels indicated 100% agreement in Round 3). Similar to Theme G, one state only identified one 
quality that fit in this theme, and another state identified twelve of the nineteen characteristics.  

Table 8 

Theme H: Effective Teacher 

 MO NC OR  TX 

Item Rd 2 (Rd 3) Rd 2 (Rd 3) Rd 2 (Rd 3)  Rd 2 (Rd 3) 

Able to improvise  5.60 (100)    

Attentive to students   5.08 (100)   

Cares about students 5.33 (100)     

Confident 5.08 (100)     

Current with education standards/trends   5.00 (100)   

Excited about what they do  5.73 (91)    

Firm  5.27 (91) 4.82 (92)   

Has an interest in building the art of 
teaching, not just surviving   5.36 (100)   

Knowledgeable  5.70 (91)    

Loves the ag subject area  5.82 (82)    

Models classroom management 5.25 (100)  5.09 (100)   

Models good student interactions 5.17 (100)     

Not the source of all knowledge   5.09 (100)   

Observant   5.25 (100)   

Sets high expectations 5.33 (100) 5.73 (82) 5.36 (100)  5.62 (100) 

Uses a varied teaching techniques   5.09 (100)   

Uses current education terms/vocabulary   4.90 (100)   

Uses effective teaching techniques   5.27 (100)   

Utilizes a variety of resources   5.09 (100)   

 

Table 9 represents data for Theme I, defined as Professional. Eight qualities were identified 
as fitting in this theme including, A whole school team player, Active, Active in professional 
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organizations (NAAE, etc.), Example of leadership, Participates in professional development, 
Positive about the profession, Professional, and Stresses school/community involvement. Round 2 
mean scores for this theme were between 5.09 and 5.91 and Round 3 agreement percentages were 
between 91% and 100%. None of the items were identified by all four expert panels however, the 
quality Professional was identified by three of the state panels with Round 2 mean scores from 5.33 
to 5.77 and 100% Round 3 agreement. 

Table 9 

Theme I: Professional 

 MO NC OR  TX 

Item Rd 2 (Rd 3) Rd 2 (Rd 3) Rd 2 (Rd 3)  Rd 2 (Rd 3)

A whole school team player   5.09 (92)  5.25 (92) 

Active     5.77 (100) 

Active in professional organizations 
(NAAE, etc.)   5.09 (92)   

Example of leadership 5.42 (92)     

Participates in professional development   5.27 (100)   

Positive about the profession  5.91 (91)    

Professional 5.33 (100)  5.27 (100)  5.77 (100) 

Stresses school/community involvement     5.17 (100) 

 

Conclusions and Implications 

This study sought to identify which characteristics define an effective cooperating teacher. 
Similar to Roberts’ (2006) study, which proposed a model of effective cooperating teachers, we 
utilized Delphi methodology however, our expert panels consisted of cooperating teachers and 
spanned across four states. Roberts’ (2006) study focused on student teachers, but indicated several 
questions emerging from his study that warrant further investigation including “what characteristics 
do cooperating teacher think are important” (p. 11). Previous studies, both within and apart from 
agricultural education, have also recommended exploring the perceptions of cooperating teachers.  

There were 118 characteristics identified by the four panels which reached consensus. We 
qualitatively grouped the characteristics into nine themes including Hard Worker, Relational, 
Communicator, Motivator, High Moral Character, Mentor, Program Planner, Effective Teacher, 
and Professional. Similarities between this study and Roberts’ (2006) findings can be observed in 
these themes. Roberts’ (2006) study identified the theme Professional as well as 
Teaching/Instruction. The other two themes found in Roberts’ (2006) study were Personal 
Characteristics and Student Teacher/Cooperating Teacher Relationship. Items that fit these broad 
themes were revealed in our study, but were broken into more specific and nuanced themes. Given 
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the larger sample size of this study, it is logical more total characteristics were identified here than 
within the Roberts’ (2006) study. Additionally, since our study spanned four states and cooperating 
teachers who have worked with student teachers from multiple institutions, it is not surprising the 
characteristics identified vary across states. It is interesting to note where states were similar and 
different. While we will not pretend to imply we understand the implications of those differences, 
it does go a long way to reinforcing the need for teacher educators in each state to be aware of the 
uniquenesses in their states.  

Killian and Wilkins (2009) identified three factors in highly effective cooperating teachers, 
one of which was having supervised five previous field experience students. Might some of the 
characteristics identified be found stronger in teachers with previous supervision of field 
experiences and student teachers? If so, those characteristics could be specifically sought in 
identifying new cooperating teachers.  

Implications of this study are that the characteristics identified by cooperating teachers are 
likely areas teacher educators should consider when choosing cooperating teachers. This leads us 
to the next possible step of replicating this study with teacher educators. Norris et al. (1990) 
attempted this task with a quantitative survey instrument nearly thirty years ago. While their 
findings were certainly useful for agricultural education, we suggest that enough time has passed 
justifying the need to re-visit their study, perhaps with a different methodology, like the Delphi.  

We also feel it is worthwhile to gather more information from student teachers in other 
programs across the country as well as cooperating teachers from various states beyond the four 
selected for this study. Characteristics identified by student teachers, cooperating teachers, and 
teacher educators from various states, will help continue to develop this theoretical basis to 
understand effective cooperating teachers. Similarly, we would like to consider the possibility of 
some type of formal assessment for cooperating teachers to determine where they fit within these 
nine themes. As a result of the data gathered, we propose the following model of the characteristics 
of an effective cooperating teacher (see figure 2). 

We think our revised model gives placement coordinators something to consider. 
Specifically, questions should be generated like “What would the results look like in my state?” 
and “How would the cooperating teachers I am using compare to this set of identified 
characteristics?” Additionally, there may be a way to integrate this model into training for new 
cooperating teachers.  

Research should be conducted that leads to a ranking of the identified characteristics. There 
is also a need to verify that placement with a cooperating teacher who holds these characteristics 
leads to a positive experience. Cooperating teachers, student teachers, and teacher educators could 
all assist in identifying the importance of each characteristic, leading to a ranking. When student 
teachers complete a successful student teaching experience, cooperating teachers should be scored 
on their abilities for each characteristic. The cooperating teacher’s characteristic scores could be 
correlated with student teacher performance to determine the importance of each characteristic. 
Additionally, there are perhaps ways that teacher education institutions can use this list of 
characteristics in the in-service training of cooperating teachers. 
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Figure 2. Proposed model of an effective cooperating agriculture teacher. 
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Power of Statistical Tests Used to Address Nonresponse 
Error in the Journal of Agricultural Education 

Donald M. Johnson1 & Catherine W. Shoulders2 

Abstract 

As members of a profession committed to the dissemination of rigorous research pertaining to 
agricultural education, authors publishing in the Journal of Agricultural Education (JAE) must 
seek methods to evaluate and, when necessary, improve their research methods. The purpose of 
this study was to describe how authors of manuscripts published in JAE between 2006 and 2015 
tested for nonresponse error. Results indicated that none of the studies’ tests had acceptable power 
to detect small effect sizes, 14.3% had acceptable power to detect medium effect sizes, and 43% of 
the studies’ tests did not have acceptable power to detect large effect sizes. These findings suggest 
that while authors frequently find no difference between respondents and others, the tests used to 
detect these differences are often not powerful enough to do so, leading to higher than acceptable 
risk for Type II error. Using the theory of planned behavior as a framework, we highlight these 
findings to spur change within the profession’s expectations of reporting statistical power when 
testing for nonresponse error and offer a primer to improve researchers’ perceived behavioral 
control over reporting power. We also offer specific suggestions for conducting and reporting the 
results of tests for nonresponse bias.  

Keywords: Power, Nonresponse error, Statistical tests 

Introduction 

According to the Journal of Agricultural Education’s (JAE) philosophy and policies, the 
journal exists to provide a vehicle for the wide dissemination of “results of research…in agricultural 
education” (AAAE, n.d., para. 1). The journal’s policies related to article retraction suggest that 
research articles published within the journal are assumed to be of high rigor. This assumption is 
supported by the manuscript’s review process, which asks reviewers to evaluate manuscripts based 
on rigor, including the completeness and correctness of the study’s methods and procedures. The 
value of quality research has also been established by experienced reviewers, who stated, “Quality 
research contributes to the body of knowledge…Manuscripts that fail to adequately demonstrate 
these characteristics are not useful” (Roberts, Barrick, Dooley, Kelsey, Ravin, & Wingenbach, 
2011, p. 1-2).  

The American Association for Agricultural Education (AAAE), which is the parent 
organization for the JAE, has suggested the reporting of effect sizes for statistical significance in 
quantitative data analysis as an aspect of maintaining rigor (AAAE, 2016), as they “enable 
researchers to judge the practical significance of quantitative research results” (Kotrlik, Williams, 
& Jabor, 2011, p. 132). This requirement of AAAE research conference submissions echoes the 
APA’s value of effect sizes, as the 2009 guidelines note, “it’s almost always necessary to include 
some measure of effect size in the Results section” (p. 34). According to the Neyman-Person 
method of statistical inference, the effect size displays the degree to which an alternate hypothesis 
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(H1), which states there is a difference in the mean of a particular characteristic between two or 
more groups within a population, is different from the null hypothesis (H0), which states there is no 
difference in the mean of a particular characteristic between two or more groups within a population 
(Cohen, 1992). While effect sizes for each statistical test are reported on continuous scales that 
range upward from zero, with an effect size of zero being equal to the H0, Cohen (1988) proposed 
operational definitions of small, medium, and large effect sizes for each scale which allow 
researchers to compare effect sizes between studies using different statistical tests. According to 
Cohen (1992), these definitions were created so that: 

Medium [effect sizes] represent an effect likely to be visible to the naked eye of 
the careful observer. (It has since been noted in effect size surveys that it 
approximates the average size of observed effects in various fields.) I set small 
[effect size] to be noticeably smaller than medium but not so small as to be trivial, 
and I set large [effect size] to be the same distance above medium as small was 
below it. (p. 156) 

Cohen’s operational definitions of effect size have been widely adopted for general use across 
disciplines (Cohen, 1992), including within the discipline of agricultural education (Kotrlik et al., 
2011).  

However, the ability of a researcher to detect a small, medium, or large effect size, which 
is termed statistical power, depends on the sample sizes of the groups from which the statistical test 
was calculated. The power of a significance test can determine whether a researcher is able to find 
a small, medium, or large effect size that exists within a population, or whether that researcher is 
more likely than not to miss that effect and instead commit Type II error. Because population sizes 
in agricultural education vary, it is possible that some researchers fail to obtain sufficient power to 
detect differences between groups. While committing Type II error leads to more conservative 
findings and conclusions when determining the impact of treatments that could influence future 
practices, Type II error can lead to particularly concerning results with regard to nonresponse error. 
Nonresponse error, which results from failing to include in the sample participants whose responses 
are representative of all members of a population (Lindner, Murphy, & Briers, 2001), may occur 
when less than 100% of an appropriately acquired sample responds. If nonrespondents differ from 
respondents on variables relevant to the survey, generalizing the findings directly from the 
respondents to the population results in biased estimates of population parameters. According to 
Reio (2007), the extent of this nonresponse bias can be calculated as: 

Nonresponse bias = Proportion of Nonrespondents (M respondents - M nonrespondents) 

Two important insights can be derived from the formula for nonresponse bias. First, a high 
response rate is not an entirely adequate protection against nonresponse bias if large differences 
exist between respondents and nonrespondents (Martin, 2004). Second, a low response rate may 
provide an unbiased estimate of the population parameters if there is little or no difference between 
respondents and nonrespondents (Martin, 2004). For example, in a survey with an 80% response 
rate (proportion of nonrespondents = .20) and a mean of 4.50 (on a 1 to 5 scale) for respondents 
and a mean (although unknown) of 1.50 for nonrespondents, the nonresponse bias is equal to -0.60, 
resulting in an actual population mean of 3.90, not the biased estimate of 4.50. Conversely, in a 
survey with a 20% response rate (proportion of nonrespondents = .80) and a mean of 4.50 for 
respondents and a mean of 4.40 (although, again, unknown) for nonrespondents, the nonresponse 
bias is equal to -0.08, and the sample mean for respondents is a relatively unbiased estimate of the 
population mean of 4.42, despite the low response rate.  
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Methods to address potential nonresponse bias include comparing respondents to the 
population on appropriate characteristics, comparing respondents to nonrespondents on specific 
known characteristics, comparing early to late respondents, and gaining access to nonrespondents 
in a manner known as “double dipping” (Miller & Smith, 1983). Roberts et al. cited nonresponse 
as a common threat to research within JAE (2011), and because of the numerous methods available 
to address nonresponse error, stressed that authors “account for non-response error and…select 
methodologies based on best practices in the social sciences, not on perceived ease” (p. 3). Lindner 
et al. (2001) determined that of the 114 manuscripts that attempted to control for nonresponse error 
published in JAE between 1990 and 1999, 75.4% did not find any difference between respondents 
and nonrespondents (which could have been represented by late respondents).  

The AAAE membership has previously established the value of examining the procedures 
used in conducting research, with frequently cited publications recommending authors devote time 
to improving their knowledge and abilities within research methods (Lindner et al., 2001; Miller & 
Smith, 1983; Roberts et al., 2011). Cohen (1992) has identified power as a weak area within social 
science research and noted that while “there is no controversy among methodologists about the 
importance for power analysis…It is not at all clear why researchers continue to ignore power 
analysis” (p. 155). Because of the varied sample sizes used within agricultural education research 
and the frequency with which response rates total less than 100%, the ability for researchers to 
confidently and accurately report differences between respondents and nonrespondents with 
acceptable power must be established.  

Theoretical Framework 

This study examined the power of statistical methods used to test for nonresponse error 
within manuscripts published in JAE between 2005 and 2016 using the theory of planned behavior 
as a framework. The theory of planned behavior states that an individual’s behavior is a result of 
his or her intention to perform the behavior, which is influenced by his or her attitude toward the 
behavior, the subjective norm regarding the behavior, and the individual’s perceived control over 
the behavior (see Figure 1) (Ajzen, 1991).  

 

Figure 1. Theory of Planned Behavior (Ajzen, 1991). 
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A person’s intention to perform a behavior indicates “how hard [her or she is] willing to 
try, how much of an effort they are planning to exert, in order to perform the behavior” (Ajzen, 
1991, p. 181). Intention is shaped by an individual’s perceptions regarding his or her ability to 
perform the behavior, namely “the ease or difficulty of performing the behavior” (Ajzen, 1991, p. 
183). Individuals who are confident in their ability to perform a behavior are likely to put more 
effort in to performing that behavior; similarly, improving a person’s perceived behavioral control 
and therefore their behavioral intentions regarding a particular behavior can be increased by 
increasing available resources or knowledge or reducing unfamiliar elements within the behavioral 
situation (Ajzen, 1991). Attitude toward a behavior “refers to the degree to which a person has a 
favorable or unfavorable evaluation or appraisal of the behavior in question (Ajzen, 1991, p. 188). 
This construct, along with the subjective norms regarding the behavior, which refer to the 
“perceived social pressure to perform or not perform the behavior” (Ajzen, 1991, p. 188) can 
combine with perceived behavioral control to determine an individual’s intention to perform a 
behavior.  

Within the context of this study, we use the theory of planned behavior to posit factors 
which would increase researchers’ likelihood to report power during analysis of differences 
between respondents and nonrespondents. Because of the previously established value AAAE 
members place on quality research, we assume researchers hold positive attitudes regarding 
performing statistical tests with appropriate effect sizes which accurately identify differences 
within the population (in other words, the researchers would rather not commit Type II error if their 
actions could reduce its likelihood in occurring). Cohen (1992) has noted an absence of establishing 
power in a variety of social science disciplines, and posits that reasons for its omission may be due 
to “the low level of consciousness about effect size” (p. 155) or perhaps “researchers find it too 
complicated, or do not have at hand…reference material for power analysis” (p. 156). These 
potential barriers reduce researchers’ perceived behavioral control in calculating and reporting 
power when testing for nonresponse error. And, as Cohen (1992) mentioned, because few 
researchers are reporting power calculations within their manuscripts, there is little expectation or 
pressure from the research society to do so. The theory of planned behavior suggests that by shifting 
the subjective norm to include an expectation of power reporting (as has occurred following the 
publication of previous manuscripts examining research procedures within the profession [Lindner 
et al., 2001]), and by improving researchers’ perceived behavioral control in reporting power 
calculations via reducing unfamiliar aspects of the concept, researchers’ intentions, and ultimately, 
their behaviors, regarding the reporting of power during tests for nonresponse error can be altered. 

Conceptual Framework 

To offer readers a framework for the concept of statistical power (Camp, 2001) and reduce 
any knowledge-related barriers (Ajzen, 1991) to considering power when reporting results of tests 
used to address nonresponse error, we offer a primer and example. When researchers attempt to 
determine the differences between two groups of people within a population via samples of 
individuals from those groups, they are attempting to extrapolate the results from those two samples 
to the larger population. Therefore, a group that is not representative of the population will be 
unable to produce results representative of the entire population, particularly if the variable of 
interest is linked to a characteristic within the group. We will explain this concept using an example 
wherein a researcher is comparing those that responded and those that did not respond to a survey 
inquiring about respondents’ heartrates. It is possible that nonrespondents were not as healthy as 
respondents, and were therefore unable to summon the energy to respond to the survey. Had they 
responded, their responses to the survey about their heartrates would have likely been different than 
responses from those that were healthy enough to respond. Without comparing respondents to 
nonrespondents in some way, the researcher would not be able to determine whether the responses 
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received were likely to be representative of the population. When comparing respondents to 
nonrespondents, the researcher certainly hopes to detect differences between the two groups, should 
a difference be present. Failing to determine a difference between the two groups would lead the 
researcher to commit Type II error and lead readers to believe the respondents were characteristic 
of the entire population when in fact they were not. Type II error in comparing respondents to 
nonrespondents leads to overgeneralization of findings to a population not represented by the 
sample. Cohen (1988, 1992) established that research with a 20% chance of committing Type II 
error is acceptable, which has been a widely adopted standard across disciplines (Field, 2009).  

Differences between groups can occur at different levels of magnitude. In our example, the 
difference between heartrates of healthy respondents and those that did not respond because they 
were ailing in health would be much smaller than the difference between heartrates of healthy 
respondents and those that did not respond because they were dead. Further, the difference between 
respondents and those that did not respond because they were busy doing physical activities would 
likely be even smaller. The magnitude of the difference on a variable within the population is the 
effect size, and as Cohen (1988, 1992) has established, the effect size can be small (healthy 
respondents to physically active nonrespondents), medium (healthy respondents to unwell 
nonrespondents) and large (healthy respondents to dead nonrespondents). A statistical test’s ability 
to detect these effect sizes is known as power, and is the opposite of Type II error. Because an 
acceptable Type II error risk is .20, the minimum acceptable power is 1 - .20, or .80 (Cohen, 1998; 
1992; Field, 2009).  

While researchers hope to have at least an 80% chance of detecting a difference present 
between respondents and nonrespondents and only a 20% chance of missing that difference, their 
ability to do so depends on the sample sizes they use to compare groups. Smaller effect sizes are 
less apparent than larger effect sizes, and therefore require larger sample sizes for detection. 
Smaller sample sizes reduce the researcher’s ability to detect a difference, thus reducing power and 
increasing the risk of Type II error. Power also depends on the statistical test used, as effect size 
calculations differ by test, and on the significance criterion ( [alpha level]). While the standard 
alpha level for social science research is .05, .10 can be used in “circumstances in which a less 
rigorous standard for rejection is desired” (Cohen, 1992, p. 156). Cohen has established appropriate 
sample sizes required in order to have an 80% chance of detecting effect sizes of each magnitude 
and at each alpha level and for each statistical test. Table 1 displays Cohen’s recommended sample 
sizes per group for tests comparing two means, as two-tailed t-tests are most commonly used when 
comparing respondents to nonrespondents or early respondents to late respondents (see Table 1). 

Table 1 

N per group for small, medium, and large effect sizes for two-tailed t-tests at power = .80 for  = 
.01, .05, and .10 (Cohen, 1992, p. 158) 

 

.01  .05  .10 

Sm Med Lg  Sm Med Lg  Sm Med Lg 

586 95 38  393 64 26  310 50 20 
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To illustrate the importance of sample size in the power of tests of significance, we will 
refer back to our example. To determine the heartrate differences between respondents and 
nonrespondents, a researcher may use a two-tailed independent samples t-test. If, among the 
population, the researcher anticipates a medium effect size (in our example, a medium effect size 
was representative of nonrespondents being those in poor health), he or she must have data from 
64 respondents and 64 nonrespondents in order to have an 80% chance of finding a difference at 
the .05 level. If, with 64 cases per group, t is not significant, either the actual population effect size 
is smaller than .50 (a medium effect size for t-tests, [Cohen, 1992]), or a Type II error has been 
committed (of which there is a 20% chance). Illustrating the extreme, we will point out the case if 
the researcher had fewer than 26 cases per group, at which point he or she would have a less than 
80% chance of even detecting the difference in heartrate between the living and deceased (a large 
effect size, > .80).  

The risk for committing a Type II error in tests of nonresponse error within agricultural 
education research may be higher than the accepted 20%, as sample sizes used to address 
nonresponse error can be as small as 10% of the responding sample (Miller & Smith, 1983). 
Lindner, et al. (2001) found that response rates for studies within JAE between 1990 and 1999 
ranged from 28% to 100%, with the average being 81.6%. Nearly 70% of studies had a response 
rate of less than 100%, establishing the need to test for nonresponse error (Lindner et al., 2001). In 
the Lindner et al. (2001) study, nonresponse error was addressed by comparing early to late 
respondents in 31.3% of the studies, by double dipping with a sample of nonrespondents in 18.7% 
of the studies, by comparing respondents and nonrespondents on characteristics known a priori in 
2.3% of the studies, and by comparison between respondents and the population on characteristics 
known a priori in 0.9% of the studies. Nearly 47% of the studies with less than a 100% response 
rate did not attempt to test for nonresponse error.  

Purpose and Objectives 

The purpose of this study was to describe how authors of manuscripts published in JAE 
between 2006 and 2015 tested for nonresponse error. To achieve this purpose, we developed the 
following objectives: 

1. to describe methods used to test for nonresponse error in manuscripts published in JAE; 
2. to describe references cited in support of authors’ method of testing for nonresponse 

bias; 
3. to describe the frequency with which manuscripts included data and methodological 

details required to allow readers to conduct post hoc power analyses of the authors’ 
statistical tests for testing for nonresponse bias; and 

4. to determine the power of tests used in testing for nonresponse error within manuscripts 
published in JAE.  

Methods 

Articles were identified by manually examining all 526 articles published in the JAE 
between 2006 and 2015. This descriptive study examined 127 articles out of the 526 total articles 
published in the JAE between 2006 and 2015, inclusive, where authors reported an attempt to test 
for nonresponse error. In four articles, the researchers reported unsuccessful attempts to follow-up 
with nonrespondents and cautioned readers not to generalize beyond the respondents; these articles 
were included only in the analyses of the methods used to test for nonresponse bias and references 
cited (objectives 1 and 2). Four articles reported surveys conducted with two populations where 
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efforts were made to test for nonresponse error with each population. For objectives 3 and 4, each 
test for nonresponse bias was considered as a unit of analysis (N = 127). 

A standardized coding sheet was developed and used to guide data collection from each 
article, with the following information collected: (a) article identification number, (b) response 
rate(s), (c) method(s) of testing for nonresponse bias (as described by Lindner et al., 2001), (d) 
reference(s) cited in support of method(s) used, (e) variable(s) used in statistical comparison(s), (f) 
statistical test(s) used, (g) test alpha level, (h) expected effect size, (i) sample size for each group, 
(j) obtained test statistic or p-value, (k) whether or not a statistically significant difference was 
found, and (l) whether statistical power was reported. The title page and the methods section of 
each identified manuscript were printed and keyed to the identification number on the coding sheet 
to allow verification of all data. All article coding was completed by one researcher. The second 
researcher used the same coding sheet to examine a random sample of 13 (10.2%) articles and a 
100% agreement was achieved for all items coded, providing evidence of the consistency and 
reliability of the data coding process.  

In order for a reader to calculate statistical power post hoc, the author must report specific 
statistical data in the article: (a) the statistical test(s) used, (b) the number of subjects in each 
comparison group, (c) the alpha level of the statistical test(s), and (d) the effect size of the difference 
anticipated in the population (Faul, Erdfelder, Lang, & Buchner, 2007). For this study, in cases 
where the authors reported the statistical tests(s) used and the number of subjects in each 
comparison group but did not report the alpha level, the customary alpha level of .05 was assumed. 
Additionally, in cases where the authors did not report the anticipated effect size, the standard 
small, medium, and large values offered by Cohen (1992) were assumed in order to allow for any 
possible researcher effect size expectations to be examined. This resulted in 35 (27.6%) tests of 
nonresponse bias where statistical power could be calculated post hoc. G*Power Version 3.1.9.2 
(Faul et al., 2007) software was used to calculate statistical power and results were confirmed by 
comparison with Cohen’s (1988) power tables.  

Findings 

In order to ensure an investigation into the study's objectives was warranted, we first 
examined the response rates of studies reported in JAE manuscripts between 2006 and 2015. The 
mean response rate for the 131 instances where researchers attempted to test for nonresponse error 
was 56.3% (SD = 18.0); the median response rate was 57.0% with an interquartile range of 28.0% 
(Q1 = 43.3% and Q3 = 71.3%).  

Objective 1 sought to describe methods used to test for nonresponse error in manuscripts 
published in JAE (see Table 2). The majority compared early to late respondents (74%, n = 97), 
while double-dipping with nonrespondents was the second-most frequent method. Comparing 
respondents to a known population, regressing days to respond, and using multiple methods were 
each employed to a lesser degree.  

The use of these methods was supported with literature from within and outside of the 
discipline (see Table 3). Lindner et al.’s 2001 manuscript, which was published in JAE and 
proposed three protocols for handling nonresponse issues, was cited most frequently. A manuscript 
by Miller and Smith (1983), which outlines nonresponse methods and was cited by Lindner et al., 
was cited in approximately one-third of the manuscripts. Various editions of Introduction to 
Research in Education, by Ary, et al. (1996, 2014) were also cited with some frequency. Almost 
10% of articles did not cite any reference in support of their methods for testing nonresponse bias.  
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Table 2 

Methods used to Test for Nonresponse Bias in Articles Published in the Journal of Agricultural 
Education, 2006 - 2015 

Method f % 

Compared early to late respondents 97 74.0 

Followed up with a sample of nonrespondents 20a 15.3 

Compared respondents to population on characteristics known a 
priori 

8 6.1 

Regressed days-to-respond on selected variables 3 2.3 

Compared early to late respondents AND followed up with a 
sample of nonrespondents 

4 3.0 

Note. Based on 131 tests reported in 127 articles. aIncludes four (4) cases where attempts to follow 
up with nonrespondents were unsuccessful. 

Table 3 

References Cited to Support Methods used to Test for Nonresponse Bias in Articles Published in 
the Journal of Agricultural Education, 2006 - 2015 

Reference Cited f %a 

Lindner, Murphey, & Briers, 2001 76 58.0 

Miller & Smith, 1983 45 34.4 

Ary, et al. (various editions and co-authors) 13 9.9 

Other 10 7.6 

None 13 9.9 

a Percentages total more than 100% because some authors cited multiple source 

Authors included in their manuscripts various degrees of detail regarding how those 
methods of testing for nonresponse bias were carried out (see Table 4). Less than half of the 
manuscripts detailed the specific variables on which groups were compared. Slightly more than 
half of the manuscripts included which statistical test was used in comparing groups, while slightly 
less than half listed the number of respondents within each comparison group. Less than 20% of 
manuscripts reported the alpha level of the statistical test or the obtained test statistic or its 
associated probability. None of the articles stated the statistical power of the test or the expected 
effect size. Nearly 92% (n = 113) of the statistical tests found no difference between groups when 
testing for nonresponse bias.  

Table 4 
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Details of Analysis in Tests for Nonresponse Bias Reported in Articles Published in the Journal of 
Agricultural Education, 2006 - 2015 

 Reported in Article 

Detail of Analysis f %a 

1. Specific variable(s) used for comparison 57 44.9 

2. Statistical test used in comparison 66 52.0 

3. Alpha level of test(s)b 25 19.7 

4. Number of respondents in comparison group 1 61 48.0 

5. Number of respondents in comparison group 2 59 48.5 

6. Expected effect size 0 0.0 

7. Test statistic or associated probability 22 17.3 

8. Statistical power of test 0c 0.0 

a Percentages are based on 127 tests for nonresponse bias reported in 123 articles. bWhere alpha 
levels and effect sizes were not reported, we assumed the customary alpha level of .05 and analyzed 
data for effect sizes of small, medium, and large values (Cohen, 1992) in order to allow for any 
possible researcher expectations to be examined. cIn four analyses, authors reported a concern about 
the statistical power of their test, but did not provide the actual power coefficient. 

None of the articles contained all the information necessary for a reader to calculate the 
statistical power of tests of nonresponse bias. However, again, by assuming an alpha level of .05 
and using the small, medium, and large effect sizes specified by Cohen (1988), post hoc power 
analysis could be conducted for 35 (27.6%) tests. None of these tests achieved the acceptable power 
of .80 at the small effect size, five (14.3%) achieved power of .80 at the medium effect size, and 
20 (57%) achieved power of .80 at the large effect size. The average likelihood these tests would 
detect a small effect size was 15% (see Table 5). Manuscripts had a mean power of .57 at the 
medium effect size, meaning that, on average, the odds of a manuscript accurately detecting a 
medium effect size was slightly greater than 50/50. The average manuscript power at the large 
effect size was .86, which exceeds the minimum acceptable threshold of .80. 
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Table 5 

Post Hoc Analyses of the Statistical Power for Tests of Nonresponse Bias (n = 35) Reported in the 
Journal of Agricultural Education, 2006 - 2015 

 Statistical Power 

Effect Sizea M SD Median IQrange 

Small (d = 0.20) .15 .07 .13 .05 

Medium (d = 0.50) .57 .21 .56 .23 

Large (d = 0.80) .86 .15 .92 .15 

a Descriptors based on Cohen (1988). 

Conclusions/Implications/Recommendations 

Fifteen years after Lindner et al. (2001) published results that stated 46% of JAE 
manuscripts did not attempt to test for nonresponse error and provided recommendations for doing 
so, the state of professional practice in agricultural education research has improved to the point 
where controlling for nonresponse error is an essential component of manuscript quality (Roberts 
et al., 2011). As Ajzen (1991) posited, by altering the social norms to include an expectation of 
testing for nonresponse error and offering familiar methods for doing so, researchers began 
including tests for nonresponse error in their manuscript writing behaviors more frequently. 
However, as Cohen (1992) lamented with regard to the work of social scientists in general, authors 
publishing within JAE omitted the subject of power from their statistical calculations. None of the 
articles published between 2006 and 2015 stated the statistical power of their tests, although 92% 
of them stated no difference was found (a statement that can only be made with 80% accuracy if 
the power ≥ .80). Less than one-third of the manuscripts included sufficient detail for the reader to 
calculate the power of the test used even when assuming the test alpha level and using standard 
effect sizes.  

When power was calculated and compared to the minimum acceptable threshold of .80 
suggested by Cohen (1988), we found that none of the statistical tests of nonresponse bias were 
adequate to detect small effect sizes, which were those that are smaller than medium, but not trivial 
(Cohen, 1992). Eighty-five percent of the tests were not adequate to detect medium effect sizes, 
which are those that are observable to the trained eye (Cohen, 1992); in our previously used 
example, medium effect size was likened to that of the heartrates between healthy individuals and 
physically unwell individuals. Close to half of the tests were not adequate to detect even large effect 
sizes (such as the difference in heartrate between alive and deceased individuals), leading to a very 
likely chance that the lack of differences found between respondents and others could have actually 
been the result of Type II error. The dissemination of these findings offer a catalyst to alter the 
profession’s subjective norm regarding the reporting of power when testing for nonresponse error 
(Ajzen, 1991), as researchers seek to fulfill the expectations of their peers by minimizing their risk 
for committing Type II error. In order to increase researchers’ perceived behavioral control in 
calculating and reporting power, and in reducing Type II error, we propose several recommended 
practices when testing for nonresponse error (Ajzen, 1991). 
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When conducting tests for nonresponse bias, researchers should prioritize statistical power 
over the employment of previously used methods as they determine appropriate sample sizes for 
groups of nonrespondents or late respondents. While Miller and Smith (1983) recommended 
sampling 10-20% of nonrespondents, indiscriminate use of this method without consideration of 
the number of nonrespondents provides no guarantee with regard to power, and therefore with 
regard to protecting against Type II error.  

We also recommend that researchers determine and report the power of their test(s) of 
nonresponse bias in order to inform the reader of the risk of Type II error. Researchers should 
include necessary components for the reader to calculate power on his or her own, including the 
statistical test used, the number of respondents in each group, the alpha level used, and the 
anticipated effect size. While no published rule exists on the methods for anticipating effect sizes 
within a population, we recommend researchers cite justification from the existing literature base 
for their estimates whenever available. The following may serve as an example for reporting the 
results of tests for nonresponse bias: 

To test for nonresponse bias, early respondents (those responding prior to the third mailing, 
n = 102) were compared to late respondents (n = 59), on the variable ‘commitment to teaching as 
a career’, using a two-tailed independent t-test at the .10 alpha level; the power of the test was .92 
for a medium effect (Cohen’s d = 0.50 [Cohen, 1988]). There was no significant difference between 
early (M = 4.43, SD = 0.82) and late (M = 4.34, SD = 0.87) respondents, t(157) = 0.65; p = .52. 
Thus, the findings were generalized to the population (Miller & Smith, 1983; Linder et al., 2001). 

We believe researchers should be more open to the possibility that respondents and 
nonrespondents are different in meaningful ways and that nonresponse bias is a threat to 
generalizability until we have sufficient evidence to the contrary. Subjects who do not respond to 
a survey (or respond late) already differ from those who do respond (or respond early) in at least 
one dimension. Despite this difference, we traditionally assume respondents and nonrespondents 
are not different and then require overwhelming evidence (p < .05) of this difference before we are 
willing to acknowledge the possibility of nonresponse bias. Researchers are accustomed to 
assuming no difference exists between groups until proven otherwise (H0) when hypothesis testing 
in order to yield conservative results and avoid mistakenly generalizing results beyond the sample. 
However, this same assumption, when testing nonresponse bias, actually yields less conservative 
results (finding no difference where there is one yields to overgeneralization of the study’s results). 
Therefore, we recommend researchers not reflexively use the .05 alpha level in testing for 
nonresponse bias. When selecting an alpha level, researchers directly control the probability of 
committing a Type I error and indirectly the probability of committing a Type II error (Mitchell & 
Jolley, 2010). In introductory research methods courses, many of us were taught that, instead of 
blindly following convention, we should base our alpha level on the relative consequences of 
committing a Type I versus a Type II error. In testing for nonresponse bias, a Type I error 
incorrectly leads researchers to limit their findings, conclusion, and recommendations to the 
respondents. Conversely, a Type II error incorrectly leads researchers to generalize from the 
respondents to the population when this generalization is not appropriate.  We argue that, given the 
state of the science in agricultural education research, Type I errors are generally less consequential 
than Type II errors in this specific instance and recommend use of less conservative alpha levels 
(.10 or .15) in tests of nonresponse bias (Cohen, 1988).   

Finally, when tests with acceptable power yield statistically significant differences between 
groups or when acceptable power is not attainable, researchers should caution readers against 
generalizing results beyond the sample of respondents to prevent overgeneralizating the findings. 
Studies yielding valid results of interest to the profession from a specific groups of respondents, 
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regardless of their generalizability, can add to the body of knowledge and assist researchers as they 
design and conduct research. Stated differently, researchers within agricultural education should 
accept the proposition that meaningful results appropriately limited to only the respondents are 
more valuable than results inappropriately generalized to the population.  

The results of this study confirm Cohen’s (1992) concerns about omitting consideration of 
power when employing statistical tests. While the recommendations made align with those made 
by Cohen (1988, 1992), change in the societal norms regarding testing for nonresponse error and 
the inclusion of power calculations within JAE is in the hands of the profession’s members. As 
Lindner, et al. (2001) stated, “the profession will verify or refute the utility of the methods proposed 
here” (p. 52). Regardless of the behavioral change produced, any examination into the utility of 
these recommendations will continue to further the profession’s commitment to improvement in 
research methods (Lindner et al., 2001; Miller & Smith, 1983; Roberts at al., 2011).  
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Using Audience Segmentation to Tailor Residential 
Irrigation Water Conservation Programs 

Laura A. Warner,1 Anil Kumar Chaudhary,2 Joy N. Rumble,3 Alexa J. Lamm,4 & Esen Momol5 

Abstract 

Today’s complex issues require technical expertise as well as the application of innovative social 
science techniques within Extension contexts. Researchers have suggested that a social science 
approach will play a critical role in water conservation, and people who use home landscape 
irrigation comprise a critical target audience for agriculture and natural resources professionals. 
This study was conducted to examine the possible role of an audience segmentation approach in 
addressing the complex issue of water resources. This research used descriptive discriminant 
analysis to assign national irrigation users to previously identified subgroups found in the 
literature (the water considerate majority, the water savvy conservationists, and the unconcerned 
water users) and compare characteristics to identify differences on a national scale. Results 
revealed the nation’s irrigation users are fairly water conscious. The findings implied unique 
subgroups exist among targeted Extension audiences relevant to specific behaviors, and Extension 
programs should focus on different programmatic objectives for targeting different subgroups. 
Differences were found among the three subgroups in water conservation behaviors, personal and 
social normative beliefs, use of landscape professionals for irrigation maintenance, and learning 
preferences. Recommendations were provided on how to use the results to develop impact-driven 
Extension programs.  

Keywords: Audience segmentation; Extension strategies; residential irrigation users; targeted 
programs; water conservation 

This work was supported by the University of Florida Center for Landscape Conservation and Ecology. We 
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Introduction 

Throughout history, society has faced many issues and challenges that have been addressed 
by technological solutions (Andenoro, Baker, Stedman, & Weeks, 2016). However, future 
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environmental challenges and issues are complex, multi-faceted, and will not be solved by 
technological advancement alone. Many complex issues impact agriculture and natural resources. 
Some of these issues include global land space, food production, natural resource management, 
energy consumption, and climate change (Andenoro et al., 2016; Brown, 2012; Emmott, 2013; 
Stedman & Andenoro, 2015). Spruijt et al. (2014) defined complex issues as “uncertain and 
potentially risky issues that merit a transdisciplinary approach, which indicates that these risky 
issues are embedded in wider environmental, social, economic and political systems” (p. 17). These 
complex issues have arisen primarily due to population growth and modern advancement 
(Andenoro et al., 2016).  

The complexity and evolving nature of emerging environmental issues has resulted in 
ambiguity in addressing them, as well as limited research to guide issue solutions (Spruijt et al., 
2014). Many complex issues are challenged by contradictory concerns, where a potential approach 
to addressing an issue could provide economic benefit at the cost of environmental impacts (Spruijt 
et al., 2014). Therefore, solutions to complex issues need to come from changes in attitudes and 
behaviors among the public, in addition to technological advancement, to be sustainable (Andenoro 
et al., 2016). 

Agricultural educators, Extension professionals, communicators, and leaders are well 
positioned to help build human capacity in addressing complex issues (Andenoro et al., 2016; 
Osborne, 2011). A horticulturalist may work on solving the issue of food production through 
advanced plant breeding, or a hydrologist may work on the issue of natural resource management 
through the development of water conservation technologies but neither issue can be solved without 
the expertise of those who can impact public perception and behavior change. Agricultural 
educators, Extension professionals, communicators, and leaders are trained to apply social science 
techniques to Extension contexts, allowing them to provide unique expertise to interdisciplinary 
teams working on solutions to complex issues. The American Association for Agricultural 
Education’s National Research Agenda highlights Addressing Complex Problems, such as water 
resources, as a key priority area for research (Roberts, Harder, & Brashears, 2016). Researchers in 
agricultural education have been encouraged to “develop appropriate research designs relevant to 
the profession” (Dooley, 2007, p. 40) and today’s increasingly complex problems demand 
increasingly innovative approaches.  

Water is considered to be one of the most important complex problems in the world (Lamm, 
Lamm, & Carter, 2015). As the global population continues to increase, the demand for fresh water 
has grown and the supply has decreased (Levy & Sidel, 2011). Today, “less than 0.01% of all water 
worldwide is available for human use” (Levy & Sidel, 2011, p. 778). The issue is further 
complicated by water borne diseases, poverty, conflict, and water quality issues.  

Water use in the United States is more than 215 cubic meters per person per year, compared 
to just four cubic meters per person per year in Mali (Fry, 2006). Each person in the United States 
uses an estimated 80-100 gallons of water per day (U.S. Geological Survey, 2016). While many 
people in low-income countries rely on water primarily for drinking and food production, people 
in the United States have become accustomed to having water available for a variety of purposes 
including irrigation for their home landscapes. The EPA (2013) estimates that 30% of water used 
by Americans is used outdoors.  

One step in addressing the complex global issue of water resources is to improve water 
conservation in the United States. Those who use irrigation in their home landscape are a key target 
audience for improved water conservation behaviors (EPA, 2015; Warner, Rumble, Martin, Lamm, 
& Cantrell, 2015). To successfully improve water conservation among this audience, Extension 
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professionals must first understand the characteristics of the audience in order to drive behavior 
change through communication and education (Brownlee, Hallo, Moore, Powell, & Wright, 2014; 
Telg & Irani, 2012). 

Theoretical Framework 

Extension professionals are actively seeking innovative ways to address complex water 
issues. The complexities of behavior change need to be incorporated into strategies to produce 
greater outcomes with fewer resources, and approaches that result in greater return on investment 
are desirable (Taylor-Powell & Boyd, 2008). Extension professionals have been encouraged to 
consider using social marketing, a proven yet underutilized approach to change (Rogers, 2003; 
Warner & Murphrey, 2015). Social marketing is defined as the application of commercial 
marketing tools and techniques to design, implement, and manage programs that lead to increased 
acceptability and ultimately voluntary behavior change among a specific target audience (Kotler & 
Roberto, 1989). Social marketing is characterized by a deliberate, research-based process to change 
that involves extensive preliminary audience research to identify an audience’s values and 
perceived barriers to change (Lee & Kotler, 2011). Then, a strategy is developed to reduce or 
remove barriers and appeal to the audience’s values (Lee & Kotler, 2011).   

This study was guided by social exchange theory, a key theory applied in the practice of 
social marketing. A fundamental element of exchange theory is reciprocity, which explains that 
audience members voluntarily give up a behavior to adopt another when that action results in 
increased benefits (Grier & Bryant, 2005; McKim, Rutherford, Torres, & Murphy, 2011). 
Exchange theory describes individual behavior guided by a decision-making process that weighs 
tangible and non-tangible benefits and costs in a way that leads to net benefits (Napier & Tucker, 
2001). For example, exchange theory predicts when an agricultural education or Extension client 
perceives that the costs of adopting a water conservation technology (i.e. economic cost or time 
requirements) will outweigh the benefits they receive, the individual will not adopt the technology. 

Guided by exchange theory, Extension professionals should consider that their audience 
must pay some price to change an existing or adopt some new behavior and appeal to their audience 
by enhancing the benefits the audience values (Grier & Bryant, 2005). Accordingly, programs 
should be designed to appeal to the unique needs and values of an audience. Programs can be most 
effective when they are designed around perceived barriers and benefits. Barriers and benefits can 
be extremely diverse among potential audience members, even around a single behavior change. 
Therefore, targeting programs to subgroups, or segments, as opposed to delivering a broad mass 
message, is a way to ensure that delivered content enhances the net benefits of making a behavior 
change. 

Audience segmentation is one of the key commercial marketing techniques used in social 
marketing and is one of the first activities when developing a social marketing campaign 
(McKenzie-Mohr et al., 2012). Typically, audiences should be segmented by factors and 
characteristics that relate to group members’ likelihood of adopting some behavior. Audience 
segmentation identifies the most important subgroup or subgroups within the larger, relevant 
population (Lee & Kotler, 2011; McKenzie-Mohr et al., 2012). The goal is to “select only one or a 
few segments as target audiences for the campaign and then develop a rich profile of their 
distinguishing characteristics that will inspire strategies to uniquely and effectively appeal to them” 
(Lee & Kotler, 2011, p. 135).  

In a study of farm irrigators in Canada, Lafreniere, Deshpande, and Bjornlund (2015) 
identified six subgroups divided by their perceptions about the attributes of a political agenda on 



Warner, Kumar Chaudhary, Rumble, Lamm & Momol Using Audience Segmentation … 

Journal of Agricultural Education 316  Volume 58, Issue 1, 2017 

water sharing, a strategy that leads to conservation. The researchers identified a promising segment 
of irrigators who placed a high value on water sharing campaigns that communicated the personal 
benefits they would receive from a water transfer (Lafreniere et al., 2015). In a study of absentee 
forest landowners in Utah, Salmon, Brunson, & Kuhns (2006) identified three meaningful segments 
of landowners when they grouped the landowners by the perceived benefits they received from the 
land. The groups were: passive, multiple-benefit, and amenity-focused (Salmon et al., 2006). Both 
Salmon et al. (2006) and Lafreniere et al. (2015) demonstrated the value of understanding 
differences among subgroups in the context of natural resources management.  

In their study of Floridians who use landscape irrigation, Warner, Lamm, Rumble, Martin, 
and Cantrell (2016) identified three subgroups: the water considerate majority (45%), the water 
savvy conservationists (36%), and the unconcerned water users (19%). The water savvy 
conservationists were described as those individuals who were highly engaged in landscape water 
conservation behaviors and were very concerned about water resources. The water considerate 
majority were those who valued water resources but still had ample capacity to improve their 
conservation behaviors. The unconcerned water users were unengaged in landscape water 
conservation and did had little motivation to change. Warner et al. (2016) reported the water 
considerate majority were the most appropriate audience for landscape water conservation 
programs because they strongly valued water resources but had not adopted all possible 
technologies and practices in their own landscapes. While this study provided insights into possible 
strategies for landscape water conservation behavior change, the authors focused on Florida 
residents only, and did not consider a national audience.  

Purpose and Objectives 

The purpose of this study was to segment a national audience of residential irrigation users 
into meaningful subgroups to further identify their characteristics and provide recommendations 
for developing targeted extension programs as a means of address the complex issue of water 
resources. The specific objectives were to 1) describe the demographic characteristics of home 
irrigators; 2) divide residential irrigation users into subgroups based on their landscape 
management behaviors; and 3) compare current and future water conservation behaviors, personal 
and social norms, hiring practices, and preferences for learning about water among members of 
different residential irrigation user subgroups.  

Methods 

We conducted this national cross-sectional study in December, 2015. The findings reported 
in this study are part of a larger project carried out to assess the water conservation practices of 
residents nationwide. We used residents who had control over their landscape irrigation as our 
target audience because they have high potential to conserve water if they change their water use 
behaviors (Bremer, Keeley, Jager, Fry, & Lavis, 2012; Warner et al., 2015; Warner et al., 2016).  

Study Participants 

We secured the national sample for the study using a web-based survey sampling company 
based on defined screening criteria. The participants were recruited using non-probability opt-in 
sampling, where participants with specific characteristics were allowed to participate in the study. 
The screening criteria for the study were: minimum 18 years of age, residents who had landscape 
and/or lawn as well as landscape irrigation over which they had decision-making power. According 
to Burns and Bush (2003), the selected sampling frame may have “potential sample frame error, 
but it is used due to the lack of any other sample frame. It is the researcher’s responsibility to seek 
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out a sample frame with the least amount of error at a reasonable cost” (p. 326). Non-probability 
opt-in panels are often used to make inferences about target population in the absence of a target 
population’s sampling frame (Baker et al., 2013). The use of this type of panel can produce results 
comparable to or sometimes better than probability-based samples (Abate, 1998; Twyman, 2008; 
Vavreck & Rivers, 2008). 

Out of 3,140 individuals who responded to an invitation to participate in the study, 2,448 
belonged to the target population according to their responses to the screening questions. We 
included quality control questions throughout the survey to ensure quality of data; those who did 
not respond as instructed were removed (Lavrakas, 2008). After removing these respondents, 1,052 
responses were considered complete for the purpose of data analysis.  

Instrumentation 

We collected data for the study using a researcher-developed survey instrument. 
Respondents were asked whether they hired a professional company for specific landscape tasks, 
which water conservation behaviors they currently engaged in, whether they intended to adopt 
specific behaviors to conserve water in the future, how they perceived personal and social norms 
surrounding irrigation water conservation, how they preferred to learn, and to identify their 
demographic characteristics. We measured hiring a professional landscape company for various 
tasks by asking respondents to select all of the tasks that applied from a list of multiple responses. 
Responses included tasks such as irrigation services and lawn maintenance. Current water 
conservation behaviors were identified using 17 bipolar statements (1 = yes, 2 = no) with an unsure 
option. Some examples of current water conservation behavior statements were I use high efficiency 
sprinklers, I seasonally adjust irrigation times, and I calibrate my sprinklers. Behavioral intentions 
to conserve water were measured using 19 five-point Likert scale statements (1 = very unlikely, 2 
= unlikely, 3 = undecided, 4 = likely, 5 = very likely) with an additional scale option not applicable. 
Examples of the behavioral intention statements included: replace high volume irrigated areas with 
low volume irrigation, calibrate my sprinklers, use a rain barrel or cistern. We created a behavioral 
intention index using the mean score of 16 behavioral intention statements. The behavioral 
intention index ranged from 1 = low behavioral intention to 5 = high behavioral intention. We 
excluded not applicable responses from data analysis.  

Personal and social norms towards irrigation water conservation were measured using five 
Likert scale statements (1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, 5 = strongly 
agree) each for personal and social norms. Some personal norm statements were: it is important to 
manage my landscape using the smallest amount of water possible and I feel a personal obligation 
to minimize my personal impact on local water resources, while example of social norm statements 
were: it is expected that I will manage my landscape using the smallest amount of water possible, 
and the people that I am close to think I should encourage others to protect our water resources. 
We created indexes for both personal and social norm variables by calculating a mean of the five 
statements associated with each. The personal and social norm indexes ranged from 1 = weak 
perceived norm to 5 = strong perceived norm.  

We measured preferences for learning about water by asking respondents to select all of 
the learning opportunities they preferred from a list of 11 along with an addition of I am not 
interested in any of these learning opportunities and other options. The learning options included 
visit a web site, watch TV coverage, and watch a video. The seven demographic questions identified 
sex, age, total household income, homeownership, residence within a homeowners’ association, 
education, and race.  
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We used a panel of experts specialized in survey methodology, water conservation outreach 
programming, and agricultural and biological engineering to establish face and content validity of 
our instrument. After a panel of experts reviewed the instrument, we pilot tested it. We made minor 
changes as a result. We tested the reliability of the study variables using post hoc Cronbach’s alpha 
and determined that the reliability for behavioral intentions (0.90), social norms (0.90), and 
personal norms (0.88) were suitable for use (Santos, 1999). This research was approved by the 
University of Florida Institutional Review Board (Protocol #2015-U-1102).  

Data Analysis 

We used frequency and percentages to describe the demographic characteristics of 
respondents. We used descriptive discriminant analysis (Brown & Wicker, 2000) to predict the 
group membership of national respondents into three subgroups identified in a previous study – the 
water considerate majority, water savvy conservationists, and unconcerned water users (Warner et 
al., 2016).  These three subgroups were identified by Warner et al. (2016) using a combination of 
hierarchical and non-hierarchical cluster analysis. To conduct discriminant analysis, we used the 
set of pre-identified variables (hiring of professional landscapers, current water conservation 
behaviors, and behavioral intentions to conserve water) that had high correlation with three pre-
identified subgroups in the Warner et al. (2016) study. There are multiple methods that can be used 
to predict group membership when membership is unknown. The approach we selected entailed 
combining the cases with unknown membership with the cases with known membership and 
running descriptive discriminant analysis to predict membership for the unknown cases (Brown & 
Wicker, 2000). First we merged the data from the Warner et al. (2016) study to our dataset to create 
a unified dataset. The merged dataset contained pre-identified group membership, known as a 
training dataset, from the Warner et al. (2016) study; and the cases and missing group membership 
for our national data.  

We ran descriptive discriminant analysis using SPSS with the merged data by entering all 
predictor variables together (LaFollette, Knobloch, Schutz, & Brady, 2015). This descriptive 
discriminant analysis with the merged dataset predicted the group membership for the national 
dataset (Brown & Wicker, 2000). We then separated the national data from the merged dataset with 
predicted group membership, and ran further descriptive discriminant analysis with our national 
dataset to check the accuracy of predicted group membership. The results of the descriptive 
discriminant analysis indicated there were two distinct significant discriminant functions (see Table 
1), but only the 1st discriminant function was of practical importance based on Wilks’s lambda and 
eigenvalue (Brown & Wicker, 2000).  

Table 1 

Descriptive Discriminant Analysis Summary Data in a National Audience Segmentation Study  (N 
= 1,052) 

Discriminant 
Function 

Wilks’s 
Lambda 

Chi-square 
Canonical 
Correlation (Rc) 

Eigenvalue 

1 0.18 1791.55* 0.89 3.90 

2 0.86 157.17* 0.38 0.17 

Note. ⃰ Significant at p ≤ 0.01 
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The Wilk’s lambda value for Function 1 was 0.18 which signifies that 82% of variability 
in function 1 can be attributed to group differences, while for function 2, Wilk’s lambda of .86 
signifies that only 14% of variability in function 2 was attributed to group differences (Brown & 
Wicker, 2000; Gliem, 2000). Eigenvalues represent the ratio of between-groups variability to with-
in group variability for the calculated function and higher eigenvalue represents a stronger 
relationship (Brown & Wicker, 2000). Between the two discriminant functions, function 1 had a 
very high eigenvalue compared to function 2. Based on canonical correlation values, the 79.2% (Rc 
= 0.89) variance in discriminant function 1 can be accounted by three group differences, while only 
14.4% (Rc = 0.38) variance in discriminant function 2 can be accounted by three group differences. 
We used a chi-square test to determine whether the variability in functions attributed by group 
difference was significant, and the results indicated variability in both functions (1 and 2) could be 
significantly attributed to group differences (Brown & Wicker, 2000).  

Group centroids generated by descriptive discriminant analysis indicate how and in what 
ways groups are loaded on different functions (Brown & Wicker, 2000). The absolute value of 
group centroid represent degree of differentiation of a group on a discriminant function, while sign 
of group centroid represents the direction in which groups were differentiated (Brown & Wicker, 
2000). The results of group centroids indicated that function 1 discriminated water savvy 
conservationists (1.90) from the water considerate majority (-1.06) and the unconcerned water users 
(-4.17). The water savvy conservationists were located at the positive end of the bipolar 
discriminant function, while water considerate majority and unconcerned water users were located 
on the far negative and negative end of the bipolar discriminant function, respectively. 

Finally, the most important finding from descriptive discriminant analysis was the 
classification table which verifies how accurate our groups were compared to those initially 
predicted with the use of Warner et al. (2016) data. The classification table indicated that based on 
the discriminant score, 95.1% of our initially predicted groups were correctly classified (see Table 
2) by descriptive discriminant analysis of the national sample (Gliem, 2000). This confirmed 
robustness of the initial prediction and therefore we proceeded to use that group classification for 
further analysis.  

Table 2 

Re-classification of Predicted National Home Irrigation User Subgroups Through Descriptive 
Discriminant Analysis 

  Predicted Group 

Actual Group No. of Cases 
Water 
Considerate 
Majority 

Water Savvy 
Conservationists

Unconcerned Water 
Users 

Water considerate 
majority 

463 445 (96.1%) 12 (2.6%) 6 (1.3%) 

Water savvy 
conservationists 

485 25 (5.2%) 460 (94.8%) 0 

Unconcerned water 
users 104 9 (8.7%) 0 95 (91.3%) 
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Note. 95.1% of original grouped cases were correctly classified 

The combined group plot produced by descriptive discriminant analysis of the national 
sample clearly indicated there were three distinct subgroups based on their landscape management 
behaviors (see Figure 1).  

 

Figure 1. Combined group plot for national home irrigation user respondents based on canonical 
discriminant functions 

The data satisfied all the assumptions of descriptive discriminant analysis (assumption of 
independent observation, multivariate normality) excluding the assumption of homogeneity of 
covariance matrices. We did not reject the null hypothesis of equal population covariance based on 
Box’s M statistics. To address this violation, we used separate covariance matrices for each group 
rather than using the pooled within-group covariance matrix. 

Once the individual cases were assigned to subgroups, we used one-way ANOVA to assess 
the differences in behavioral intentions, personal norms, and social norms among the three newly 
identified subgroups. The data satisfied all of the assumptions of a one-way ANOVA (normality, 
and independence of obervations) except homogeneity of variance. Therefore, we used the Welch 
test to calculate one-way ANOVA F-statistics and Games-Howell test as a post hoc test. To 
examine the differences among subgroups for their current water conservation behaviors, hiring 
practices, and learning preferences, we used Pearson chi-square test. We used Fisher’s exact test 
for some current water conservation behavior statements because some cells did not have the 
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minimum cell count required for analysis. We calculated effect sizes using Cramer’s V for 
differences between categorical variables and eta-squared (η2) for quantitative variables (Huck, 
2012, Rea and Parker 1992). We interpreted Cramer’s V as .10 and lower = negligible, .10 to .19 = 
weak, .20 to .39 = moderate, 0.40 to 0.59 = relatively strong, 0.60 to 0.79 = strong, 0.80 to 1.00 = 
very strong (Rea & Parker, 1992). We interpreted eta-squared values of .01 as small, .06 as medium, 
and .14 as large (Huck, 2012). We analyzed all data using SPSS (version 22.0; IBM Corp., Armonk, 
NY). We used an a priori alpha level of 0.05 to determine the significance of our findings. 

Findings  

Objective 1- Demographics of the Respondents 

Females comprised just over half (51.4%; n = 541) of the total sample among the 1,052 
national respondents. The average age of respondents was 40 years, and most of the respondents 
were white (83.7%; n = 881). Just over half of the respondents (51.1%; n = 538) had at least a 4-
year college degree, and 83.9% (n = 883) of respondents owned their home. Just less than half 
(41.8%; n = 440) of respondents were member of a homeowners’ association. The most common 
income categories were $50,000 to $74,999 (21.0%; n = 221), $25,000 to $49,999 (20.6%; n = 
217), and $75,000 to $99,999 (17.5%; n = 184). The top states represented by the panel were 
California (21.2%; n = 223), Florida (12.5%; n = 132), Texas (6.9%; n = 73), New York (4.5%; n 
= 47), and Ohio (3.4%; n = 36). The demographic characteristics of home irrigation users, such as 
ethnic and state dispersion, were notably different from the general public and census data, as 
previously reported by Warner et al. (2015). 

Objective 2 – Classification into Subgroups Based on Respondents’ Landscape Management 
Behaviors 

Using the known group membership from the Florida segmentation study (Warner et al., 
2016) study, we found 44% (n = 463) of the respondents belonged to the water considerate majority, 
46.1% (n = 485) of the respondents belonged to the water savvy conservationists, and the remaining 
9.9% (n = 104) of the respondents belonged to the unconcerned water users.  

Objective 3 – Comparison of Current Water and Future Water Conservation Behaviors, 
Personal and Social Norms, Hiring Practices, and Learning Preferences among the 
Subgroups  

Comparisons among the three subgroups (water savvy conservationists, water considerate 
majority and unconcerned water users) revealed differences in current and future landscape water 
conservation practices, normative beliefs, and learning preferences. Pearson chi-square tests 
indicated there were significant differences among the three subgroups for all 17 current water 
conservation behaviors (see Table 3). The differences in all 17 current water conservation behaviors 
had weak to moderate effect sizes based on Cramer’s V scores (Rea & Parker, 1992). 
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Table 3 

Comparison of Current Water Conservation Behavior Among National Residential Landscape 
Irrigation Users (N = 1,052) 

Current behavior 

Water 
Considerate 
Majority  
(n = 463) 

Water Savvy 
Conservationists
(n = 485) 

Unconcerned 
Water Users 
(n = 104) 

Chi 
Square 
χ2 

Cramer’s 
V 

I use rain barrels to 
collect water for use in 
my garden/lawn* 

22.5% 
(104)  66.8% (324) 14.4% (15) 228.86 0.33 

I have replaced high 
volume irrigated areas 
with low volume 
irrigation* 

39.7% 
(184) 74.4% (361) 14.4% (15) 194.91 0.30 

I have installed smart 
irrigation controls (such 
as soil moisture sensors 
(SMS) or an 
evapotranspiration 
device (ET)) so 
irrigation won’t turn on 
when it isn’t needed* 21.2% (98) 54.4% (264) 11.5% (12) 143.56 0.26 

I have replaced high 
water plants with 
drought tolerant plants* 

46.0% 
(213) 73.8% (358) 19.2% (20) 140.10 0.26 

I use recycled waste 
water to irrigate my 
lawn/landscape* 21.4% (99) 52.6% (255) 13.5% (14) 125.95 0.25 

I use a rain gauge to 
monitor rainfall for 
reducing/skipping 
irrigation* 

34.1% 
(158) 65.2% (316) 22.1% (23) 120.88 0.24 

I have turned off 
zone(s) or capped 
irrigation heads for 
established woody 
plants* 

41.9% 
(194) 66.4% (322) 18.3% (19) 111.29 0.23 

I use drip (micro) 
irrigation*  

29.8% 
(138) 58.4% (283) 20.2% (21) 108.24 0.23 

I have low-water 
consuming plant 
materials in my yard* 

59.0% 
(273) 80.2% (389) 36.5% (38) 96.42 0.21 
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Table 3 (continued) 

Comparison of Current Water Conservation Behavior Among National Residential Landscape 
Irrigation Users (N = 1,052) 

Current behavior 

Water 
Considerate 
Majority  
(n = 463) 

Water Savvy 
Conservationists 
(n = 485) 

Unconcerned 
Water Users 
(n = 104) 

Chi 
Square 
χ2 

Cramer’s 
V 

I have converted 
turfgrass areas to 
landscaped beds* 

28.7% 
(133) 54.2% (263) 16.3% (17) 91.54 0.21 

I have retrofitted a 
portion of my landscape 
so that it is not 
irrigated*  

34.3% 
(159) 57.7% (280) 21.2% (22) 85.49 0.20 

I use different irrigation 
zones/zone run times 
based on plants’ 
irrigation needs* 

59.2% 
(274) 75.5% (366) 37.5% (39) 65.12 0.18 

I use a rain sensor to turn 
off irrigation when it is 
not needed*  

34.8% 
(161) 57.1% (277) 33.7% (35) 56.28 0.16 

I seasonally adjust 
irrigation times* 

80.8% 
(374) 84.1% (408) 54.8% (57) 46.13 0.15 

I use high efficiency 
sprinklers* 

65.7% 
(304) 75.7% (367) 53.8% (56) 37.84 0.13 

I calibrate my sprinklers* 59.6% 
(276) 71.1% (345) 51.0% (53) 26.26 0.11 

I follow watering 
restrictions imposed by 
local government and/or 
water management 
districts** 

87.9% 
(407) 87.8% (426) 76.0% (79) 12.96 0.11 

Note. ⃰ Significant at p ≤ 0.01. ** Significant at p ≤ 0.05. Numbers in table represent percentage 
who responded yes to current water conservation behavior with values in parenthesis represent 
corresponding actual responses. Possible responses were yes, no, and unsure. p values were 
reported based on either Pearson chi-square test or Fishers’ exact text. 

The mean water conservation behavioral intention scores were measured on a five-point 
Likert-type scale (1 = low behavioral intention to 5 = high behavioral intention) and compared 
among the subgroups. The one-way ANOVA with Welch test identified significant differences in 
behavioral intentions among all three subgroups (see Table 4). The post-hoc Games Howell test 
revealed that water savvy conservationists group had significantly higher behavioral intentions to 
conserve water compared to the water considerate majority and unconcerned water users 
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subgroups. The significant differences in behavioral intentions among water savvy conservationists 
and the other two subgroups were interpreted as large practical effect based on eta-squared (Huck, 
2012).  

Table 4 

Likelihood of Engaging in Water Conservation Practices and Advocacy Actions in The Future 
Among National Residential Landscape Irrigation Users (N = 1,052) 

 Water 
Considerate 

Majority 
(n = 463) 

Water Savvy 
Conservationists 

(n = 485) 

Unconcerned 
Water Users 

(n = 104) 

  

 M SD M SD M SD F η2 

Water conservation 
behavioral 
intentions 3.75* (.34) 4.51* (.32) 2.74* (.55) 1025.67 .71 

Note. ⃰ Significant at p ≤ 0.01. Likelihood was measured by asking respondents to “Please indicate 
how unlikely or likely you are to engage in the following conservation behaviors in the future.” 
Numbers presented are the mean of 19 possible behaviors. Scale: 1 (low behavioral intention) to 5 
(high behavioral intention). 

The mean personal norms and social norms scores were measured on a five-point Likert-
type scale (1 = weak perceived norm to 5 = strong perceived norm). One-way ANOVA with Welch 
test revealed that both personal norms and social norms were different for all three subgroups (see 
Table 5). The post-hoc Games Howell test exhibited that the water considerate majority had higher 
personal and social norms than the unconcerned water users and lower personal and social norms 
than the water savvy conservationists group. These significant differences for personal norms and 
social norms were interpreted as large practical effect sizes (Huck, 2012). 

Table 5 

Social and Personal Norms Among National Residential Landscape Irrigation Users (N = 
1,052) 

 Water 
Considerate 

Majority 
(n = 463) 

Water Savvy 
Conservationists 

(n = 485) 

Unconcerned 
Water Users 

(n = 104) 

  

 M (SD) M (SD) M (SD) F η2 

Social norms*** 

Personal norms*** 

3.74 

4.08 

(.71) 

(.62) 

4.32 

4.51 

(.62) 

(.51) 

3.16 

3.59 

(.97) 

(.90) 

155.72 

121.56 

.23 

.19 

Note. *** Significant at p ≤ 0.001. Scale: 1 (weak perceived norm) to 5 (strong perceived norm) 

Pearson chi-square revealed that there were no significant differences in hiring a 
professional landscape company for various purposes among three groups except for irrigation 
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services (see Table 6). This meant that membership in a subgroup was not related to whether home 
irrigation users hired a professional or not. The exception was that the water savvy conservationists 
were more likely to use a professional for irrigation work. The Cramer’s V scores exhibited that the 
use of professionals for irrigation services had a weak effect size (Rea & Parker, 1992).  

Table 6 

Comparison of Hiring a Professional Landscape Company for Various Purposes Among National 
Residential Landscape Irrigation Users (N = 1,052) 

Hiring purpose 
Water 
considerate 
majority 

Water savvy 
conservationists

Unconcerned 
water users 

χ2 
Cramer’s 
V 

Irrigation 
services 33.7% (156) 47.8% (232) 26.9% (28) 27.51* 0.16 

Lawn 
maintenance 40.6% (188) 47.8% (232) 44.2% (46) 5.02 0.07 

Pest 
management 37.4% (173) 37.9% (184) 29.8% (31) 2.52 0.05 

Tree pruning 33.7% (156) 34.0% (165) 27.9% (29) 1.52 0.04 

Landscape 
design and 
installation 23.8% (110) 26.2% (127) 21.2% (22) 1.50 0.04 

Note. * Significant at *p < 0.01. Numbers in table represent percentage who responded yes to hiring 
a professional landscape company for various purposes with values in parenthesis represent 
corresponding actual responses. Possible responses were yes and no. p values were reported based 
on Pearson chi-square test. 

The Pearson chi-square test revealed significant differences among three subgroups on 
learning preferences for all learning options excluding read printed factsheets, bulletins, or 
brochures, read a newspaper article or series and watch a video (see Table 7). The water savvy 
conservationists were most interested in nearly all of opportunities to learn about water and the 
unconcerned water users were the least interested. All the significant differences in learning 
preferences had weak effect sizes based on Cramer’s V (Rea & Parker, 1992).  
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Table 7 

Comparison of Learning Preferences for Learning About Water Topics Among National 
Residential Landscape Irrigation Users (N = 1,052) 

Learning preference 
Water 
considerate 
majority 

Water savvy 
conservationists 

Unconcerned 
water users 

χ2 Cramer’s 
V 

Attend a short course 
or website* 15.6% (72) 28.7% (139) 11.5% (12) 30.82 0.17 

Take part in a one-
time volunteer activity 
(e.g., water 
monitoring, stream 
side restoration, or 
education)* 21.4% (99) 33.8% (164) 17.3% (18) 23.91 0.15 

Get trained for a 
regular volunteer 
position (e.g., as a 
watershed steward or a 
water quality 
monitor)* 11.7% (54) 22.3% (108) 9.6% (10) 23.31 0.15 

Look at a 
demonstration or 
display* 22.7% (105) 32.8% (159) 15.4% (16) 19.84 0.14 

Visit a website* 71.1% (329) 70.7% (343) 51.0% (53) 17.38 0.13 

Attend a seminar or 
conference* 11.9% (55) 19.4% (94) 8.7% (9) 14.11 0.12 

Attend a fair or 
festival* 15.8% (73) 21.2% (103) 7.7% (8) 12.59 0.11 

Watch TV coverage* 46.0% (213) 54.0% (262) 38.5% (40) 11.18 0.10 

Read a newspaper 
article or series  32.6% (151) 39.4% (191) 32.7% (34) 5.19 0.07 

Read printed 
factsheets, bulletins, 
or brochures 44.3% (205) 48.9% (237) 38.5% (40) 4.53 0.07 

Watch a video 39.5% (183) 39.8% (193) 29.8% (31) 3.84 0.06 

Note. ⃰ Significant at p ≤ 0.01. Numbers in table represent percentage who responded yes to a 
learning preference for learning more about water topics. Values in parenthesis represent 
corresponding actual responses. Possible responses were yes and no. p values were reported based 
on Pearson chi-square test. 
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Conclusions, Implications and Recommendations 

There is a slightly higher percentage of females among the residential irrigation users under 
study (51.4%) compared to the general public (50.8%; United States Census Bureau, 2015). 
Residential irrigation users also have more education and higher income levels than the general 
population (United States Census Bureau, 2015). Compared to the general population, irrigation 
users are also more likely to own their home (United States Census Bureau, 2015) and are twice as 
likely to live in a homeowners’ association (Community Associations Institute, 2015). As there is 
no database of irrigation users nationwide, this study provided insight into the states where 
irrigation was used the most and can serve as a baseline. The top states using irrigation are 
California, Florida, Texas, and New York, which are also the states with the greatest domestic water 
withdrawals and deliveries (Maupin et al., 2014). Descriptive characteristics of residential 
irrigation users nationwide revealed key differences from the general public. The findings implied 
it is important to focus on residential irrigation users as a key group that should targeted for water 
conservation (Warner et al., 2016).  

This study compared residential irrigation users nationwide with the subgroups identified 
by Warner et al. (2016) among Florida residential irrigation users. We identified similar distinct 
subgroups to those identified in Florida. The presence of distinct subgroups implies that Extension 
audiences are extremely different with respect to behaviors, even within targeted audience groups 
such as home irrigation users.  

Findings revealed that among residential irrigation users nationwide, 44% belong to the 
water savvy conservationists, 46% belong to the water considerate majority, and 9% belong to the 
unconcerned water users. There is a larger percentage of water savvy conservationists and a smaller 
percentage of unconcerned water users among the nationwide audience compared to group 
membership in Florida. The water considerate majority is nearly the same proportion as the Florida 
study. This finding implies that the nation is, overall, very water conscious. Although it has been 
stated that Floridians who use irrigation in the home landscape are more water conscious than the 
general population (Warner et al., 2016), it is possible that California and Texas may have an even 
higher level of awareness and concern over water availability, which would explain the greater 
percentage of water conscious people in this national sample. Alternatively, it should be noted that 
there was a year between Warner et al.’s Florida data collection (2016) and our national study, and 
it is possible that publicity about water issues during the year between these studies may have 
resulted in greater awareness.  

The water savvy conservationists are most likely to engage in a number of landscape 
irrigation conservation practices than the other two subgroups among residential irrigation users 
nationwide. While they are more engaged in water conservation behaviors, they do not differ from 
the other subgroups on their use of landscape management professionals, except they were more 
likely to use professionals for irrigation services. This subgroup is also most likely to conserve 
water through good irrigation practices in the future. Conversely, the unconcerned water users are 
least likely to engage in water conservation behaviors in the home landscape or to adopt landscape 
irrigation best practices in the future. The unconcerned water users perceiv low personal norms and 
social norms surrounding the use of good irrigation practices, while the water savvy 
conservationists exhibit strong normative beliefs. That the highest perceived social and personal 
norms exists in the subgroup that is most engaged in water conservation confirms the power of 
normative beliefs on behaviors.  

The water considerate majority has moderate engagement in water conservation practices, 
aspirations to conserve water in the future, and personal and social normative beliefs. These 
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findings imply that the water considerate majority has the greatest potential as well as likelihood to 
adopt new water conservation practices. 

The most popular preference for learning about water conservation is through visiting a 
website, which was followed by watching television and reading printed materials among the three 
subgroups. While there are significant differences on nearly all of the learning opportunities, the 
greatest differences occur in the more active options, with the water savvy conservationists being 
the most likely to engage in activities such as volunteering or attending a course. The water savvy 
conservationists are most likely to hire a professional to service their irrigation system while the 
unconcerned water users are least likely. Given that best practices in irrigation management 
recommend regular maintenance of an irrigation system as well as periodic calibration to ensure 
the appropriate amount of water is applied, this finding may indicate that these individuals are 
ensuring they follow best management practices by enlisting the help of a professional. 
Alternatively, it is possible that irrigation professionals are playing some role in educating irrigation 
users about water conservation.  

This study was guided by social exchange theory as applied to the practice of social 
marketing. Exchange theory explains that people will adopt a behavior that results in the greatest 
benefit (Grier & Bryant, 2005; McKim et al., 2011). Extension professionals should consider the 
role of exchange theory and that their audience must pay some price to adopt a new behavior (Grier 
& Bryant, 2005). Accordingly, programs are effective when built around enhancing perceived 
benefits and reducing or removing perceived barriers and should be designed to maximize the value 
an audience receives from making a change. Targeting programs to subgroups, or segments, is a 
way Extension professionals can ensure programs enhance the net benefits of making a behavior 
change. The water savvy conservationists are already highly engaged in landscape water 
conservation, and therefore would not perceive much benefit to adopting conservation behaviors. 
However, there may be other actions that this subgroup would find valuable, such as training others 
and engaging in advocacy activities. It is likely that Extension professionals could help the water 
considerate majority to see a net benefit in engaging in landscape water conservation behaviors, 
given that this subgroup values water resources and has existing social support. The unconcerned 
water users are least likely to see a net benefit to engaging in water conservation because they do 
not value water resources or have social support for engaging in conservation.  

We confirmed that residential irrigation users are different from the general public in 
important ways. Further, within this important target audience, there are subgroups that exhibit 
meaningful differences. The diversity identified among the subgroups reveals that a “one-size fits 
all” approach is unlikely to be the most appropriate strategy for encouraging the adoption of 
landscape water conservation practices. Audience segmentation is a strategy to identify the most 
important subgroup or subgroups within the larger, relevant population (Lee & Kotler, 2011; 
McKenzie-Mohr et al., 2012), and this study confirmed the value of this approach for Extension 
professionals nationwide. Similar to the recommendations of Warner et al. (2016), we concluded 
the water considerate majority should be the first and primary target of landscape irrigation water 
conservation programs. The water savvy conservationists are already highly engaged, and the 
unconcerned water users are uninterested in conservation actions and education. We considered 
implications very positive in that less than 10% of residential irrigation users nationwide belonged 
to the latter subgroup. 

The existence of subgroups points to the need for different programmatic objectives for 
targeted programs. For example, Extension professionals should consider behavioral objectives, 
such as the adoption of specific water conservation behaviors, as appropriate for the water 
considerate majority. Programming for the water savvy conservationists might aim to engage these 
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individuals in teaching others, engaging in advocacy action and contributing to policy making. 
Increased knowledge or awareness would be appropriate for the unconcerned water users.   

Extension professionals who encourage home landscape irrigation conservation should 
recognize that the people who need to adopt conservation technologies and practices likely own 
their homes and live in a homeowners’ association. Programs should be developed to appeal to 
homeowners and residents who make decisions about their landscape management. People who are 
more likely to conserve water are actively seeking out opportunities to attend educational programs 
and volunteer at water-related events while the people who need to adopt landscape water 
conservation practices are not as likely to engage in Extension programs. Therefore, other strategies 
are needed, and educational programs should incorporate the web, television, and printed materials 
that are preferred across all groups. Strategies may also incorporate participatory programming 
within communities so that residential irrigation users can play a role in planning water 
conservation programs that meet their needs. The findings revealed that residential irrigation users 
were much more likely to reside in homeowners’ associations, and we agree with others who have 
emphasized the importance of working within these communities to help people to conserve water 
(DeLorme, Hagen, & Stout, 2003). Extension professionals should work with homeowners’ 
associations to establish programs that benefit the community while helping residents to adopt 
irrigation conservation practices that are appropriate for the local culture and environment. 
Extension professionals can also work to establish stronger social norms within homeowners’ 
associations by conducting programs within a community and using community members to 
demonstrate techniques. They can also use visual cues to build a sense of pride an new normative 
beliefs around conservation-minded behaviors and to remind residents to engage in important tasks, 
such as calibrating their sprinklers. 

This study revealed opportunities for future research. While it was outside the scope of this 
study to explore the relationship between hiring irrigation professionals and engaging in water 
conservation, and this finding should be further examined. It is not known whether people who are 
more engaged in landscape water conservation are more likely to seek out professional irrigation 
services or if irrigation professionals are playing a role in encouraging conservation behaviors. 
Finding the latter would have important implications for targeting programs to irrigation 
professionals.  

Because there are different group proportions between home irrigation users nationwide 
and in Florida, there may be important differences among individuals based on where they live. 
This should be examined to further reveal differences among residential irrigation subgroups as a 
function of geographical location. Finding differences based on location could reveal new 
opportunities to education residential irrigation users nationwide.  

While findings suggest that the water savvy conservationists are most likely the subgroup 
most engaged with Extension programs, research should be conducted to confirm this. If this is the 
case, some in-person Extension water conservation programs should revisit their use of how-to 
format, because the people in attendance are already engaged in water conservation practices. 
Extension programs could then focus on empowering participants to be educators and advocates to 
help increase conservation engagement within their communities. Research should be used to test 
Extension programs designed to reach the other two subgroups who are not likely to personally 
engage in traditional group classes. Educational strategies should be designed to capitalize on the 
differences among the groups and appeal to their different characteristics. It is not known whether 
a person’s membership in a subgroup is fluid or not, and future research should conduct a 
longitudinal study paired with educational treatments to explore this concept.  
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Audience segmentation provided insight into possible strategies that can be applied to 
solving complex water issues by illuminating unique subgroups, their relationships with water 
conservation, and possible ways to best appeal to their needs. Extension can professionals can use 
audience segmentation in the future to recruit Extension participants. This strategy can also be 
applied to other complex issues such as land use decisions and energy consumption. 
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