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While the leadership component has been proven to be beneficial to agricultural education departments 
and they attract a wide variety of students, the notion that leadership is taught within a department of 
agricultural education still seems to be puzzling to some people.  The purpose of this study was to explore 
how students pursuing a degree in Agricultural Leadership and Development at Texas A&M University 
have constructed knowledge about their degree.  Students (n = 85) enrolled in a one-hour introductory 
course for Agricultural Leadership and Development majors reflected on their understanding of their 
degree program which resulted in three themes: what it is, what they will get out of it, and how they will 
use it.  Students reported their degree in leadership would offer them many benefits including tools to be 
successful both professionally and personally, and prepare them for a variety of careers both within and 
outside the agricultural industry.  Knowing students’ perceptions of their leadership degree is a step in 
the right direction to making sure we are creating the image we want to have of our degree programs and 
are correctly conveying the importance of soft skills in the 21st century workplace. 
 
Keywords: leadership education; agricultural leadership; undergraduate education; student perceptions 

 
Students have reported the number one con-

cern of choosing a college to attend is the ability 
to obtain a good paying job after graduation 
(Twenge, 2006).  Students are also in search of 
programs which have interactive, practical 
courses with personal attention and mentoring 
opportunities.  Also noted is students want clear 
goals, high structure, and expectations (Twenge, 
2006).  Agricultural education programs across 
the country may very well meet these expecta-
tions. 

In the 1993 American Association for Agri-
cultural Education (AAAE) Annual Meeting 
Distinguished Lecture, L. H. Newcomb shared, 
“You, as agricultural educators, have ‘within 
you’ the very stuff which is needed to transform 
agricultural education departments in the 
universities into what they must be now and in 
the future” (p. 10).  However, Newcomb went 
on to note, “Agricultural education units at the 
university must make a number of key changes 
if they are going to prosper” (p. 3-4). One of the 
needed changes was broadened programs. 
Newcomb (1993) went on to identify leadership 
programs as an area of opportunity when 

broadening programs. “No area of the campus is 
better equipped to meet this need than agricul-
tural education departments” (Newcomb, 1993, 
p.5).  

Most of the distinguished agricultural educa-
tion programs within colleges of agriculture now 
incorporate additional programs of study related 
to many of the areas Newcomb discussed, 
including extension, leadership, and communi-
cation (Birkenholz & Simonsen, 2011).  Such 
findings led Birkenholz and Simonsen (2011) to 
conclude “agricultural education programs 
should consider the potential and need for 
including teacher education, leadership, com-
munication, and extension in the department that 
administers the agricultural education program, 
which reflect the scope of most of the distin-
guished programs” (p. 24).  Doerfert (2011) 
recently noted,  

While it’s useful for learners to have a 
solid foundation in factual knowledge, 
the skills needed to be successful in the 
21st century workforce are much more 
complex. Today’s employees must be 
able to communicate effectively, work 
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in teams, and develop creative solutions 
to complex problems while synthesizing 
a large and ever-changing base of in-
formation. (p. 21)  

While many of the courses of study in depart-
ments of agricultural education lead to specific 
career fields, those in leadership tend to be 
broader and offer students a wide variety of 
career options following graduation.  

Leadership is not easy to define. Just as with 
the human race, its definition is unique, differing 
from gender and background, culture and 
country.  “There are almost as many different 
definitions of leadership as there are persons 
who have attempted to define the concept” 
(Bass, 1990, p. 11).  Komives, Lucas, and 
McMahon (2007) expanded upon this and 
concluded, “leadership cannot be touched, 
smelled, tasted, but it can be understood by how 
it is seen, heard, thought, and felt. Leadership is, 
therefore, a socially constructed phenomenon” 
(p. 22). 

No matter the debate over a common defini-
tion, the leadership discipline serves a common 
good.  Huber (2002) shared, “the purpose of 
leadership education is to prepare people (and 
organizations) to be responsible, together, in an 
increasingly interdependent world” (p. 27).  
People are given opportunities to lead; it is how 
people seize these opportunities that can 
potentially make a positive or negative impact 
on others. When justifying reasons to study 
leadership, Jackson and Parry (2011) shared,  

Leadership is widely seen as both the 
problem and solution to all manner of 
contemporary issues: from ending world 
poverty to addressing global warming; 
from turning around ailing corporations 
to regenerating local communities; from 
reviving schools to creating scientific 
breakthroughs.  The hunger and quest 
for leadership knowledge appear to be 
insatiable. (p. 8) 
Using a pile-sort cluster analysis, Craw-

ford, Lang, Fink, Dalton, and Fielitz (2011) 
identified seven important soft skill clusters 
“needed for successful transition from comple-
tion of baccalaureate degrees to competitive 
employment in agriculture, natural resources and 
related careers” (p. 1) including: (1) experience, 
(2) team skills, (3) communication skills, (4) 

leadership skills, (5) decision making/problem 
solving skills, (6) self-management skills, and 
(7) professionalism skills.  After identifying the 
soft skill clusters, Crawford et al. then surveyed 
8,111 students, faculty, alumni, and employers 
from 31 universities and 282 employers and 
found “soft skills are ranked most important by 
employers and alum, while discipline knowledge 
is ranked most important by faculty and stu-
dents” and “students are more optimistic about 
their preparedness in the soft skills than faculty, 
alum or employers” (p. 10).  One employer who 
participated in the study had this to say, 

Leadership and its associated skills 
come with watching industry role mod-
els, though project leadership can start at 
the entry level. Overall, good “people 
skills” are a cost of entry. Poor people 
skills are a death knell, as companies of 
all sizes are too busy to take people 
aside to teach them. (Crawford, Lang, 
Fink, Dalton, & Fielitz, 2011, p. 18) 

Thus, leadership education serves to teach 
people how to best seize opportunities according 
to their individual career aspirations and 
personal strengths.  Some lead more naturally 
than others, but essentially anyone can learn 
leadership and develop leadership skills 
(Komives, Dugan, Owen, Slack, Wagner, & 
Associates, 2011).  It is a degree of pure volun-
teerism, a true desire to better oneself and the 
ever changing countries of our world.  “Leader-
ship has a harder job to do than just choose 
sides. It must bring them together” (Kouzes & 
Posner, 2008, p. 36).  

In the preface to their 2005 book, Crawford, 
Brungardt, and Maughan noted, “the academic 
study of leadership has boomed over the last 
decade” (p. ix).  In 2003, Riggio, Ciulla, and 
Sorenson noted that there were approximately 
1,000 leader development programs offered at 
higher education institutions in the United 
States. However, according to the authors, 
“relatively few of these programs are curricular-
based undergraduate programs offering academ-
ic credit in the form of a bachelor’s degree, 
academic minor, or certificate” (Riggio, Ciulla, 
& Sorenson, 2003, p. 223). Yet, “transforming 
leadership from a single course here and there 
into a discipline is a necessity, many educators 
argue” (Bisoux, 2002, p. 28).  Today, under-
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graduate and graduate degree programs in 
leadership “aim to respond directly to the 
demands of employees, parents and students 
who are looking for a competitive edge when 
they move into the job market” (Jackson & 
Parry, 2011, p. 9).   “Already students from 
institutions that offer degree programs in 
leadership are in demand” (Bisoux, 2002, p. 26). 

The offering of leadership degrees in de-
partments of agricultural education is not a 
completely new phenomenon.  In fact, the 
leadership component of agricultural education 
programs grew out of a need to teach and train 
students to advise youth organizations such as 
FFA and 4-H (Fritz et al., 2003).  Newcomb 
(1993), shared, “A persuasive argument can be 
made to center all such leadership efforts in an 
academic department. I believe the department 
of choice is agricultural education” (p. 5). 
Though the current number of agricultural 
education departments offering degrees in 
leadership is not known, results of a study by 
Fritz and Brown (1998) conducted more than a 
decade ago indicated 68% of agricultural 
education departments were offering leadership 
courses and 49% of agricultural education 
departments planned to expand their leadership 
course offerings. Fritz, Hoover, Weeks, Town-
send, and Carter (2001) and Fritz et al. (2003) 
cited lack of resources as the primary reason for 
agricultural education departments not offering 
leadership and human resource manage-
ment/development courses. 

Courses in leadership attract a large variety 
of students both within and outside colleges of 
agriculture (Brown & Fritz, 1994; Fritz , 
Hoover, Weeks, Townsend, & Carter, 2001; 
Fritz et al., 2003).  The addition of a leadership 
component to degrees and course offerings in 
departments of agricultural education has proven 
to be beneficial (Fritz & Brown, 1998).  Guide-
lines and frameworks in terms of program 
objectives, courses offered, resources needed, 
internship objectives, and career paths are 
starting to be established for quality agricultural 
leadership degree programs (Morgan, Rudd, & 
Kaufman, 2004). However, “Agricultural 
leadership course offerings across the country 
show little consistency of courses offered, 
content within courses, or texts used” (Morgan 
et al., 2004, p. 1).  Experts in a Delphi study 

conducted by Morgan, Rudd, and Kaufman 
(2004) identified eight courses, including an 
introduction to leadership theory and practice 
course, to be included in an undergraduate 
agricultural leadership program. Wren (1994) 
noted, “The initial task of an introductory course 
on leadership is to introduce the student to the 
notion of ‘leadership’. Most students have at 
best a vague (and often simplistic) idea of what 
it is they are about to study” (p. 77). Wren 
(1994) discussed the importance of students 
becoming comfortable with leadership in the 
introductory course so “that the student realizes 
that leadership is not some metaphysical notion, 
but instead a human process that can be studied, 
understood, and – hopefully – applied to real-life 
situations” (p. 75). Similarly, Haber (2012) 
noted “students’ understandings of leadership 
could influence their motivation for participating 
in leadership programs or for seeking out 
leadership experiences during college and post-
college” (p. 27). 

While the leadership component has been 
proven to be beneficial to agricultural education 
departments and they attract a wide variety of 
students, the notion that leadership is taught 
within a department of agricultural education 
still seems to be puzzling to some people.  
Advisors and professors are often asked what a 
leadership degree is doing in an agricultural 
college.  However, the development of agricul-
tural leaders is a component of the mission 
statement of the College of Agriculture and Life 
Sciences (COALS) at Texas A&M University.  
More specifically, “the College of Agriculture 
and Life Sciences fosters a stimulating educa-
tional environment that expands knowledge 
through discovery research and engages students 
in innovative learning experiences which 
empower them to serve and lead in our increas-
ingly global society” (College of Agriculture 
and Life Sciences, 2010, p. 2).  Furthermore, 
“institutions must seek to develop leadership 
capacity in all students” (Komives et al., 2011, 
p. xvi). 

The fourth priority area of the 2011-2015 
National Research Agenda (Doerfert, 2011) 
focuses on meaningful, engaged learning in all 
environments.  The key outcome of this priority 
area states, “learners in all agricultural education 
learning environments will be actively and 
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emotionally engaged in learning, leading to high 
levels of achievement, life and career readiness, 
and professional success” (Doerfert, 2011, p. 
21).  To accomplish this outcome, learners, 
teachers, and environmental outcomes should be 
studied (Doerfert, 2011).  Leadership education 
is a social science and an art in which under-
standing the perceptions of its students related to 
the overall program is crucial in order to 
successfully prepare 21st century graduates. The 
“intentional design and assessment of student 
leadership programs is critical” (Komives et al., 
2011, p. xvi).  Citing the work of Boatman, 
Owen (2011) noted “Boatman further asserted 
that leadership assessment creates important 
self-awareness in students that ‘helps self-
understanding and strengthens the ability to 
develop individual goals and commit to future 
growth experiences’” (p. 180).   

In a national panel report, the Association of 
American Colleges and Universities (AACU, 
2002) called for college students to become 
intentional learners that are both purposeful and 
self-directed. “Becoming such an intentional 
learner means developing self-awareness about 
the reason for study, the learning process itself, 
and how education is used” (AACU, 2002, p. 
21). Similarly, one employer in the Crawford et 
al. (2011) study stated when asked about the 
most important thing students are not learning in 
college, “there is a need to communicate 
findings to people who do not know anything 
about what you’re doing – so this is an area of 
teaching the audience” (p. 21). Leadership 
educators must ensure that students enrolled in 
leadership degree programs understand their 
area of study so they can effectively communi-
cate with others about their degree. Thus, it is 
important to assess the student conceptualiza-
tions of their leadership degree from an agricul-
tural education department.  In other words, 
leadership educators must ask questions related 
to whether or not students recognize leadership 
degrees within agricultural education depart-
ments as beneficial to their development as 21st 
century agricultural leaders and if students can 
accurately describe their degree to others.  
However, the literature related to students’ 
conceptualization of their degree in agricultural 
leadership is arguably thin.  

 

Theoretical Framework 
 

The theoretical framework for this study is 
rooted in constructivist learning theory.  Over 
the years, several learning theories have at-
tempted to explain how students learn.  Accord-
ing to Schunk (2000), “behavioral theories view 
learning as a change in the form or frequency of 
behavior” while “cognitive theories stress the 
mental organization of knowledge and the 
propositional networks of information and 
production systems” (pp. 23-24).  Constructivist 
learning theories, however, posit that “learners 
take in information and cognitively process it in 
ways that reflect their needs, dispositions, 
attitudes, beliefs, and feelings” (Schunk, pp. 23-
24).  “Thus, in sum, human knowledge – 
whether it be the bodies of public knowledge 
known as the various disciplines, or the cogni-
tive structures of individual knowers or learners 
– is constructed” (Phillips, 1995, p. 5). 

Citing Bruning, Schraw, and Roning (1995), 
Schunk (2000) noted, “constructivism is a 
psychological and philosophical perspective 
contending that individuals form or construct 
much of what they learn and understand” (p. 
229).  Driver, Asoko, Leach, Mortimer, and 
Scott (1994) shared, constructivist positions 
posit “that knowledge is not transmitted directly 
from one knower to another, but is actively built 
up by the learner” (p. 5).  Similarly, Joyce, Weil, 
and Calhoun (2004) noted, “the constructivist 
position is that knowledge is not just transmitted 
to the student by teachers or parents, but 
inevitably has to be created as the child responds 
to the information in the educational environ-
ment” (p. 13).  In other words, learners are at the 
center of the learning process as they develop 
their own understanding of what they study 
(Eggen & Kauchak, 2001).  

There have been significant discussions as to 
the meaning of constructivism (Duffy & 
Cunningham, 1996; Phillips, 1995).  However, 
Duffy and Cunningham (1996) noted, “they do 
seem to be committed to the general view that 
(1) learning is an active process of constructing 
rather than acquiring knowledge, and (2) 
instruction is a process of supporting that 
construction rather than communicating 
knowledge” (p. 171).  Constructivists such as 
Piaget and Vygotsky “have been concerned with 



Moore, Odom, and Moore                                                                                         What a Degree in Agricultural… 
 

 
Journal of Agricultural Education 5 Volume 54, Issue 4, 2013 

how the individual learner goes about the 
construction of knowledge in his or her own 
cognitive apparatus” (Phillips, 1995, p. 7).  

Duffy and Cunningham (1996), based on the 
work of Cobb, characterized constructivists as 
either cognitive constructivists such as Piaget or 
sociocultural constructivists such as Vygotsky.  
A central aspect of Piaget’s view of learning is 
that knowledge is constructed by an individual 
and of concern is the process by which humans 
construct their knowledge of the world using 
cognitive schemes (Driver et al., 1994).  Thus, 
the cognitive constructivist view “emphasizes 
the constructive activity of the individual as he 
or she tries to make sense of the world” (Duffy 
& Cunningham, 1996, p. 175).  Vygotsky on the 
other hand, “emphasized the importance of 
social interaction with more knowledgeable 
others” (Cobb, 1994, p. 14).  Thus, the sociocul-
tural constructivist view “emphasizes the 
socially and culturally situated context of 
cognition” (Duffy & Cunningham, 1996, p. 
175).  

Some, such as Cobb (1994), view the cogni-
tive constructivist and the sociocultural con-
structivist perspectives as complementary while 
others, such as Duffy and Cunningham (1996) 
do not.  Haber (2012) suggested “that leadership 
educators must, too, seek to understand how 
students define leadership as they seek to 
enhance programs, meet the development goals 
of the institution, and prepare future leaders. 
Similarly, Wren (1994) argued that “it is critical 
in an introductory course in leadership that the 
general nature of the concept under study be 
understood from the very beginning” such that 
students understand “that leadership, for all its 
complexities, is at bottom a human process 
which can be studied and understood” (p. 79). 
This study emphasized the complementary 
nature of the cognitive constructivist view and 
the sociocultural constructivist perspective in an 
attempt to understand how students in an 
introductory leadership course construct 
knowledge of their degree program as they 
organized, and even reorganized, their thoughts 
on the discipline following interactions with 
course content, the course instructor, and fellow 
classmates in an introductory leadership course. 

 
 

Purpose 
 

 The purpose of this study was to explore 
how students enrolled in an introductory 
leadership course for students pursuing a degree 
in Agricultural Leadership and Development 
(ALED) at Texas A&M University conceptual-
ize their degree in leadership.  By examining 
students’ attitudes, beliefs, and feelings about 
their leadership degree, faculty in agricultural 
education programs incorporating leadership 
studies, can better assess their degree programs. 
Faculty can utilize student conceptualizations of 
their degree to determine if the students under-
stand what they will be studying within their 
degree program and if they can, as a result, 
articulate the value of their degree program to 
others. Thus, this study was guided by the 
following research question, what does a degree 
in ALED at Texas A&M University really mean 
to students?   

 
Methodology 

 
This study utilized a basic, qualitative study 

approach (Merriam, 2009).  The respondents for 
this study included all 85 undergraduates 
enrolled in an introductory, survey course 
forALED majors.  The Institutional Review 
Board approved the research procedures for this 
study.  As part of the course, students were 
asked to read an article from the Journal of 
Leadership Education entitled Approaching 
Leadership Education in the New Millennium 
(Huber, 2002).  

Within the article, Huber (2002) explored 
five key areas within leadership education: the 
leadership learner, the overall purpose of 
leadership education, the content or subject 
matter to be taught, the learning process, and the 
role of the leadership educator.  After reading 
the article, students engaged in a class discus-
sion about why they selected the ALED degree 
and what they expected to get out of their 
degree.  Students turned in a one-page reflection 
paper that outlined what they believed an ALED 
degree really meant.  These reflection papers 
served as the documents for analysis within this 
study.  To ensure confidentiality, each paper was 
assigned a code number.   
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Within the qualitative research paradigm, 
this study used inductive content analysis.  
“Content analysis is a technique that enables 
researchers to study human behavior in an 
indirect way through an analysis of their 
communications” (Fraenkel & Wallen, 2009, p. 
472).  According to Patton (2002), “content 
analysis, then, involves identifying, coding, 
categorizing, classifying, and labeling the 
primary patterns in the data” (p. 463). 

According to Bogdan and Biklen (2007), 
“analysis involves working with the data, 
organizing them, breaking them into manageable 
units, coding them, synthesizing them, and 
searching for patterns” (p. 159).  Data from the 
reflection papers were unitized such that only 
one idea was found within each unit of data 
(Erlandson, Harris, Skipper, & Allen, 1993).  
Data were coded using first cycle and second 
cycle coding methods (Saldaña, 2009).  During 
first cycle coding, all 85 reflection papers were 
coded individually by the researchers using open 
coding (Saldaña, 2009).  During a peer-
debriefing after open coding, the researchers 
closely examined their codes and compared 
them for similarities and identified sub-
categories.  Based on the sub-categories created 
during the open coding process, axial codes 
were assigned during second cycle coding 
(Saldaña, 2009).  In order to create the big 
picture, the axial codes reassembled the data 
coded in open coding and emerged as the major 
themes gleaned from the documents. 

According to Fraenkel and Wallen (2009), 
there are two common methods of interpreting 
content analysis data: the use of frequencies and 
the percentage and/or proportion of particular 
occurrences to total occurrences and the use of 
codes and themes to help organize the content 
and arrive at a narrative description of the 
findings.  Both methods were employed in this 
study.  Included in the findings are representa-
tive quotes from respondents, written in their 
own words, as well as frequencies and percent-
ages of student comments within each of the 
themes. 

To increase credibility within the study, tri-
angulation and peer-debriefing were used. In this 
study, investigator triangulation was incorpo-
rated and achieved by having multiple research-
ers independently analyze the data and then 

compare their findings (Merriam, 2009; Patton, 
2002). To increase dependability and confirma-
bility, an audit trail was maintained and kept 
with each coded document (Lincoln & Guba, 
1985). 

 
Findings 

 
Content analysis of the 85 student reflection 

papers on what a degree in ALED means 
revealed three overall themes: what it is, what 
students will get out of it, and how students will 
or could use the degree. 

 
What It Is 
 

Of the 85 student papers, 59 (69.4%) of 
them demonstrated an understanding of what a 
degree in ALED encompasses.  Many of the 
students shared that leadership is broad, but 
beneficial as it allows students to develop 
personally as well as, professionally.  One 
student noted, “A degree in ALED also means 
learning better communication skills, gaining 
business experience, as well as collecting 
knowledge about agriculture” (28).  Student 36 
believed, “ALED is the study of how to be a 
diverse, flexible and able leader in various 
settings” whereas student 22 felt as 
though“…ALED offers a wide variety of sub-
jects that expands and challenges current 
knowledge and beliefs.”  

Other students provided more specific defi-
nitions of what a leadership degree is.  Student 
45 felt as though “ALED is designed to train and 
create leaders the field of agriculture and 
industry needs to grow and further connect with 
the community it serves.”  Other student 
thoughts provided that “ALED  is a very hands-
on major that involves talking to others, solving 
problems, and working with groups/teams” (63).  

Personal development and the ability to ap-
ply this growth throughout their college educa-
tion was a prevalent theme expressed in student 
papers.  “To me, a degree in this particular field 
means a lifetime of personal growth and self-
discovery” stated student 82.  “It is also de-
signed for the students who desire to take what 
is learned in classroom or community type 
setting and quickly apply it to their surrounding 
environment” (11).  
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What Students Will Get Out of It 
 
Approximately 87.1% (n = 74) of the papers 

held student perceptions of what they will get 
out of holding a degree in ALED.  Students 
shared the commonality that they will be well 
equipped with the tools necessary to be success-
ful in society.  This was a common idea no 
matter their choice in career. Student 26 stated, 
“…being an ALED major can assure CEO’s and 
directors of one thing: versatility.”  Other 
students shared the idea of student 19, “…I was 
given the tools and opportunities to hone my 
special leadership qualities and find a career that 
went hand in hand with my passions.”  

Self-growth, especially confidence, was a 
common benefit expected by the students in the 
introductory class.  Student 58 believes, “This 
degree will teach you how to become a leader 
who will be able to make significant changes in 
our fast moving society instead of just standing 
on the sidelines trying to figure out how to keep 
up.”  “ALED is a degree that provides students 
with not only the knowledge to pursue various 
jobs, but this degree offers life skills that prepare 
an individual to lead throughout day-to-day life” 
(3).  “Being an ALED major is meaning to make 
change in the world for the better of others.  It is 
about taking risk and not being afraid to do it” 
(38).  

Students graduating with a degree in ALED 
felt as though they would be well prepared to 
teach and facilitate people within a company or 
organization.  Student 82 stated, “I will develop 
my own personal methods of facilitation, and 
discover an effective way to teach others.”  
Others felt that “As a student pursuing a degree 
in ALED, the student will learn how to work 
with people and how to think organizationally” 
(62) or as student 55 says, “To me, a degree in 
ALED is equivalent to having a degree in 
motivating, understanding, and inspiring 
people.” Another noted, 

Finally graduating with this degree you 
should be able to make informed deci-
sions, be flexible and able to adjust on 
the fly in times of change or crisis, be 
able to manage people and their opin-
ions, and be able to convert lessons 
learned from past experiences into eve-
ryday life. (75)  

How It Will Be or Could Be Used 
 

Almost three-quarters (71.8%, n = 61) of 
students in the introductory leadership class 
already had an idea of how their degree would 
benefit them in their future.  Students plan to use 
their degree in two major areas of life, profes-
sionally and personally. 

Students feel they can be competitive in the 
professional world based on their educational 
training in ALED    .  Student 72 said, “It does 
not entitle someone to a specific job, but rather 
opens numerous doors through leadership.”  
Another stated, “With this degree, a person will 
be enabled to play a part in creating the innova-
tive changes in agriculture that future genera-
tions will talk about for years to come” (34).  

Some students were able to identify their 
chosen career while others identified careers 
possible within this major, but they all could see 
that the benefits of this degree are vast.  “I 
believe a degree in ALED will help me achieve 
my goal to be a strong leader and help me 
pursue my future endeavors of wanting to go to 
law school and eventually practicing law” (30).  
Student 18 said, “I will be able to use this degree 
for the rest of my life whether that means I am 
serving as an officer in the Army or in a public 
sector of the United States.” A degree in ALED 
will “…allow a student to succeed in any work 
field…” (16) thus “Many jobs are available to 
students such as communications/public rela-
tions, politics, lobbying for agriculture, exten-
sion work and other comparable fields” (70).   

Personal gains include, “I believe that a de-
gree in ALED means that you are willing to 
teach people how to be responsible and become 
their own leader” (69) and “Being an ALED 
major  means helping others discover them-
selves, along with their strengths and weakness-
es” (82).  Student 31 felt, “I will be able to use 
this degree to teach my children integrity, 
initiative, and confidence and a willingness to 
contribute to common goals.”  Personal gains 
from this major meant as much success to 
students as the professional gains they are to 
receive. 
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Conclusions and Implications 
 
The purpose of this study was to explore 

how students pursuing a degree in ALED at 
Texas A&M University conceptualize their 
degree. Based on the sociocultural constructivist 
perspective, student enrolled in a one-hour 
introductory leadership course constructed their 
understanding of their degree, in part, based 
upon interactions with the course instructor and 
fellow classmates after reading an article written 
by a leadership educator. Using the cognitive 
constructivist perspective, the focus of analysis 
in this study was to represent the conceptual 
model students have of their degree (Duffy & 
Cunningham, 1996).  

Students in this course were prompted in 
constructing their view of what the degree 
means through reading an article about what 
leadership education entails and engaging in a 
class discussion, and therefore, may not have 
had many “actual” experiences in courses or 
interaction with others in the department.  
Nevertheless, the fact that students described 
their understanding of their degree in terms of 
what it is, what they will get out of it, and how 
they will or could use it is encouraging. It can be 
concluded that perhaps providing students with a 
context to reflect upon the components of their 
degree and what they should expect early on in 
their degree program may be a good tool for 
getting students focused on how to get the most 
out of their degree program.  This supports 
Wren’s (1994) notion that one of the purposes of 
an introductory leadership course is to help 
students understand not only the concept of 
leadership, but also that it can, and will be, 
studied and applied throughout their degree.   

Students saw the benefit of their degree pro-
gram in terms of personal development and self-
discovery. This is consistent with Boatman’s (as 
cited in Owen, 2011) and Haber’s (2012) 
assertion that asking students to articulate the 
meaning they have constructed of their degree 
program can help students focus on future 
growth experiences. Based on the work of Haber 
(2012), this finding would indicate that because 
of how students have constructed their 
knowledge of their degree in leadership, they 
may have more motivation for a lifetime of 
personal growth and seeking out leadership 

experiences in college and beyond.  However, it 
is recommended that future studies also look at 
the conceptualizations of students as they are 
closer to graduation and preparing to enter the 
workforce. 

Students perceived their leadership degree to 
be one that is broad in nature, allows them to 
focus individually on their talents and strengths, 
and allows them to combine their knowledge of 
agriculture with knowledge of leadership.  They 
seemed to embrace the concept that this degree 
helps them develop personally as well as 
professionally.  Morgan et al. (2004) identified 
key objectives of agricultural leadership pro-
grams through a Delphi panel of agricultural 
leadership faculty.  It was concluded that 
“several of the key objectives relate to develop-
ing an understanding of personal leadership 
strengths and weaknesses” (p. 5).  In the current 
study, students’ perceptions related to the notion 
that they would develop personally and be able 
to apply this growth throughout their college 
experience.   

According to the students in this study, a 
leadership degree means they will have the tools 
necessary to be successful in life.  They articu-
lated that they will gain not only leadership 
skills, but life skills that will enable them to 
work with others, teaching, facilitating, and 
inspiring them. “Soft skills are ranked most 
important by employers and alum” (Crawford et 
al., 2011, p. 10) in regard to skills needed by 
competitive employment in agriculture, natural 
resources and related careers. It is worth noting 
that students perceived they would obtain some 
of these soft skills through their degree in 
ALED.  Students made mention of the following 
soft skills outlined in the Crawford et al. (2011) 
study: team skills (Student 63), communication 
skills (Student 28), leadership skills (Student 82, 
62, 55, 58, 38), self-management skills (Student 
82), and decision-making/problem solving 
(Student 63).  Furthermore, Doerfert (2011) 
noted the importance of such skills in graduates 
entering the workforce.  However, given the fact 
that Crawford et al. (2011) concluded that 
students are more confident in these sorts of 
skills than faculty, alumni, and employers, and 
that students in an introductory leadership 
course may have limited knowledge of soft skill, 
including leadership skills, requirements in the 
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professional world, it is recommended that 
future studies more explicitly explore students’ 
level of proficiency in these skills as well as 
incorporate the perceptions of other stakeholder 
groups including faculty and employers. 

Students believed this degree would equip 
them with the ability to compete for many 
different kinds of jobs and careers and ultimately 
would open many doors for them.  This finding 
is consistent with Jackson and Parry’s (2011) 
notion that students in leadership degree 
programs are looking for a competitive edge as 
they enter the job market. Some careers named 
included law, military, lobbyist, and extension as 
well as being an innovator for agriculture.  
Furthermore, if the number one concern of 
choosing a college for students is the ability to 
obtain a good paying job after graduation 
(Twenge, 2006), it appears that a degree in 
leadership might be able to fulfill that need.  The 
fact that students perceive this degree to open 
many doors and allow them to compete for 
many different kinds of jobs would indicate they 
believe this degree can lead to a good paying job 
after graduation. 

This study seems to forecast a very positive 
light on a degree in leadership from an agricul-
tural education department.  Studies should be 
continued which delve deeper into the percep-
tions, attitudes, and beliefs of students in 
leadership majors within agricultural education 
departments to ensure educators are meeting the 
current and future needs of this population.  
While this study did not uncover any negative 
student perceptions about an agricultural 
leadership degree, students were not asked 
specifically about any negative thoughts they 
had about their degree. Additional studies should 
be conducted to assess negative perceptions 
students might have about the degree program.   

In this era of budget cuts and a weakened 
economy, universities, colleges, and departments 
have to justify and substantiate their existence.  
“The mantra ‘Prove your worth’ is often 
repeated in this era of educational accountabil-
ity” (Owen, 2011, p. 177). Agricultural educa-
tion departments are not immune to this phe-
nomenon.  Knowing students’ perceptions of 
their leadership degree is a step in the right 
direction to making sure educators are creating 
positive images of degree programs and to 
ensure leadership educators are helping students 
see the benefits of a degree incorporating both 
factual knowledge and the softer skills sought by 
employers. 

Objectives of undergraduate agricultural 
leadership programs identified by Morgan et al. 
(2004) included integrating leadership theory 
with critical issues in agriculture, practicing 
team building skills, applying leadership 
theories and practice, communicating effective-
ly, developing problem solving skills, and 
demonstrating the ability to empower and enable 
others.  While looking more broadly at students 
pursuing degrees leading to careers in agricul-
ture, natural resources, and related careers, and 
not specifically agricultural leadership students, 
Crawford et al. (2011) nevertheless noted the 
importance of similar skills.  Based on the 
current study, students felt they would be able to 
gain these skills through their agricultural 
leadership degree.  Overall, it can be concluded 
that the conceptualizations of students and what 
they think they will get out of their leadership 
degree from an agricultural education depart-
ment does meet at least part of the image and 
expectations faculty have determined to be 
important for an undergraduate agricultural 
leadership program. 
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Sustainability of professional development to enhance 

student achievement:  A shift in the professional 

development paradigm 
 

Wendi Mizer Stachler 

R. Brent Young 
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The purpose of this study was to describe the sustainability of professional development, specifically the 

teacher utilization of the Science-in-CTE pedagogical model and science-enhanced agricultural 

education lessons in curricula one year following the Science-in-CTE pilot study.  This quasi-

experimental study included 41 teachers (15 treatment agricultural education, 14 control agricultural 

education, and 12 science) who participated in seven days of professional development in the pilot study 

in 2009-2010.  This study was a partial replication of the Math-in-CTE follow-up study and data were 

collected using a mixed methods approach.  Quantitative data were obtained from online questionnaires 

and qualitative data were collected from personal and telephone interviews.  Researchers found that a 

majority of the treatment agricultural education and science teachers voluntarily incorporated portions 

of the seven-element pedagogical model and 15 science-enhanced lessons into their curricula one year 

later.  However, less than 30% of the control agricultural education teachers incorporated the method or 

materials from the pilot study into their curricula.  Findings suggest that collaborative, extended 

professional development is sustainable and an effective method of integrating science content into 

agricultural education curricula to enhance student course achievement without reducing the intent of the 

agricultural education program. 

 

Keywords:  professional development, transtheoretical model, behavior change, academic achievement 
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 In 1998, the Carl D. Perkins Vocational and 

Technical Education Act, Public Law 105-332 

(USDE, 2002), subsequently referred to as the 

Perkins Act, defined vocational-technical 

education as educational programs that prepare 

students for employment in occupations that do 

not require a bachelor’s or advanced degree.  

Other requirements included competency-based, 

applied, and occupationally-specific learning, as 

well as learning that included higher-order 

reasoning and problem-solving skills.  The 

Perkins Act was updated in 2006 when Congress 

implemented the Carl D. Perkins Career and 

Technical Education Improvement Act of 2006, 

or Perkins IV.  One change included the 

transition from the term vocational education to 

Career and Technical Education (CTE).  

Language was removed that limited the 

educational training to occupations that did not 

require advanced degrees and opened it up to 

address career and technical education that could 

be utilized in further educational and career 

opportunities.  Although much of the learning 

criteria were maintained from the Perkins Act, 

one of the main focal points of Perkins IV was 

the emphasis on  “rigorous content aligned with 

challenging academic standards” (“Carl D. 

Perkins,” 2006, Section 3, 5Ai).  Attention was 

given to science, technology, engineering, and 

mathematics (STEM) education. 

 The Alliance for Education (2012) described 

STEM as an “initiative for securing America’s 

leadership in science, technology, engineering, 

and mathematics fields and identifying 

promising strategies for strengthening the 

educational pipeline that leads to STEM careers” 
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(p. 1).  Global competition has increased quickly 

and the United States has fallen behind other 

countries, especially in the areas of science, 

technology, engineering, and mathematics 

(ACTE, 2009; Sabochik, 2010).  Section 2, 

subsection 7, of Perkins IV (“Carl D. Perkins,” 

2006) specifically addressed that CTE programs 

are to provide students with competencies 

necessary for the United States to be 

competitive.  A challenge of core academic 

integration is getting students enrolled in courses 

that promote STEM areas of study and career 

opportunities.  CTE courses can provide a 

natural integration of science content within 

practical applications (ACTE, 2009). 

 CTE programs have experienced the effects 

of educational reforms.  Martin, Fritzsche, and 

Ball (2006) ascertained that budget restraints, 

funding issues, and loss of Perkins funding were 

key concerns for CTE programs.  No Child Left 

Behind (NCLB) and the Perkins Act, at the 

national level, hold the key to funding by 

determining the dispersal of funds based on state 

student assessments.  Therefore, local boards of 

education must make difficult choices.  These 

choices included the addition or removal of 

various programs and qualified teachers, as well 

as necessary changes in curricula to reflect 

instruction of material measured on state-

mandated assessments (Martin, Fritzsche, & 

Ball, 2006). 

 Perkins IV and NCLB indicated the 

necessity of CTE teachers to integrate core 

academics into the CTE curricula and to be 

accountable for academic standards evaluated 

through statewide student assessments.  

However, some CTE teachers opposed these 

mandates for various reasons.  In a study 

conducted by Martin et al. (2006), 15 secondary 

agricultural education teachers identified 

impacts of NCLB to secondary CTE programs.  

Many of the impacts addressed budgeting 

constraints, loss of Perkins and state funding, 

and a loss of CTE teachers.  However, 

agricultural education teachers also expressed 

concern for the decrease in the number of 

agriculture courses taught and the mandatory 

integration of core academics into CTE 

curricula.  When asked to rank their responses, 

teachers believed the primary concern was the 

increase in core academic courses students were 

required to complete for high school graduation.  

Increased course requirements made it more 

difficult for students to enroll in elective 

courses, thus causing a decrease in enrollment in 

agricultural education courses.  Overall, teachers 

from the study believed NCLB would cause a 

negative impact on CTE programs. 

 The need for quality professional 

development to enhance CTE courses with the 

integration of STEM concepts is unmistakable.  

Unfortunately, few teachers receive quality 

professional development that is content-

focused, intensive, and sustainable according to 

Birman et al. (2007).  Teachers have not 

received effective professional development 

needed to improve student learning (Kedzior & 

Fifield, 2004).  According to Yoon, Duncan, 

Lee, Scarloss, and Shapley (2007), traditional 

professional developments are designed as 

“single-shot, one-day workshops that often make 

teacher professional development ‘intellectually 

superficial, disconnected from deep issues or 

curriculum and learning, fragmented, and 

noncumulative’” (p. 1).  Ruhland and Bremer 

(2002) further described traditional professional 

development as one-day workshops that are held 

during the school day, fragmented to cover a 

variety of content or topics, and involved fun 

activities that produced little or no improvement 

to teaching pedagogy. 

 How can teachers shift their pedagogy to 

effectively integrate core academics into their 

CTE curricula without losing the true nature of 

the CTE content?  Four decades ago, it was 

apparent that changes in attitudes would be 

necessary in order for in-service opportunities to 

be effective (Bush, 1971).  In 2012, Perkins IV 

required CTE teachers to change their method of 

teaching CTE curricula by incorporating core 

academic content into their programs of 

instruction.  Boardman and Woodruff (2004) 

addressed four strategies of professional 

development that were vital to sustainable 

teaching and learning opportunities: 

 

1. Teachers appear less concerned with 

how professional development is 

delivered if it provides quality content.  

However, teachers still expect overall 

effective professional development. 
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2. Teachers expect new information that is 

content-specific, has practical 

 applications, and is relevant to their 

program. 

3. Teachers value observations, feedback, 

and reflection.  Observations and 

feedback can be obtained from peers, 

administrators, and others in a timely 

manner.  It is vital that teachers allow 

time for reflection during and after a 

lesson is taught so that any necessary 

adjustments may be made to the 

remainder of the lesson or the next time 

it is taught. 

4. The beliefs, attitudes, and investment on 

the teacher’s part are vital in 

determining whether a teacher will 

implement and maintain change in their 

pedagogy. 

 

 Aside from individually enrolling in 

continuing education courses, how can CTE 

teachers become more confident and competent 

to incorporate core academics into their CTE 

curricula?  Typically, many items from 

traditional professional developments do not 

meet the needs of all those in attendance.  There 

is a slight chance that teachers will implement 

the professional development materials into their 

curriculum, however the materials are often 

placed on a shelf to collect dust, or are, 

ultimately, discarded into the trash.  Young, 

Edwards, and Leising (2008, 2009) and Stone, 

Alfeld, Pearson, Lewis, and Jensen (2007) 

reported the effectiveness that quality teacher 

professional development had on increasing 

student academic scores.  Both studies 

demonstrated the effect Math-in-CTE had within 

CTE curricula.  The effectiveness and 

sustainability of professional development in 

education, the role of CTE in education, and the 

role of core academic areas in CTE were 

components addressed in the Math-in-CTE study 

(Lewis & Pearson, 2007).  The Math-in-CTE 

study was a quasi-experimental study that 

involved 136 CTE teachers and nearly 1,600 

CTE students.  Teachers were randomly divided 

into two equal groups—treatment and control.  

The control teachers taught the CTE curriculum 

as they had planned.  The teachers assigned to 

the treatment group were each partnered with a 

mathematics teacher prior to developing and 

teaching math-enhanced CTE lessons.  The 

treatment teacher teams received 10 days of 

intensive professional development that spanned 

the 2004-2005 school year.  Teacher teams 

designed math-enhanced CTE lessons using a 

seven-element pedagogical model.  All lessons 

were peer reviewed and taught in the treatment 

CTE teachers’ programs.  In the end, the study 

concluded that students who received the math-

enhanced CTE lessons out-performed students 

who had not received a math-enhanced 

curriculum (Stone et al., 2007; ACTE, 2009).  

The intensity of professional development 

received was cited as a leading factor of the 

Math-in-CTE study’s success. 

 CTE teachers have genuine concerns about 

the impact academic integration will have on 

CTE programs that are already dealing with 

certain constraints such as managing a 

curriculum that is already full, a perceived 

reduction in the CTE curricula and students’ 

CTE course achievement, possessing the 

confidence and competence to teach academic 

content, and obtaining proper training and 

professional development (Thompson, 1998; 

Lewis & Pearson, 2007; Warnick & Thompson, 

2007; Parr, Edwards, & Leising, 2008; Myers, 

Thoron, & Thompson, 2009; Scales, Terry, & 

Torres, 2009; Young, Edwards, & Leising, 

2009).  Myers, Thoron, and Thompson (2009) 

conducted a study with 25 agricultural education 

teachers who participated in the 2007 National 

Agriscience Teacher Ambassador Academy.  

Sixty-eight percent of the teachers believed that 

there was not a sufficient amount of time to 

incorporate science into their curricula.  

However, all of those teachers also believed that 

integrating science into their curricula would 

make science concepts easier for their students 

to understand and increase their problem-solving 

skills (Myers et al., 2009).  The study also found 

that 88% of the teachers believed that their 

students had a better response to the CTE 

curricula when science content was integrated.  

Despite of the CTE teachers’ confidence or 

perceived ability to incorporate core academic 

content into their curricula, Scales, Terry, and 

Torres (2009) warned  “confidence to teach 

science should not be confused with competence 

to teach science” (p. 108). 
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 A Math-in-CTE follow-up study (Lewis & 

Pearson, 2007) was conducted in the spring of 

2006 with the participants from the national 

Math-in-CTE research study that included 60 

CTE teachers in the treatment group, 52 

mathematics teachers, and 73 CTE teachers in 

the control group.  Based on the mixed-methods 

data that were collected from the original study, 

the treatment teachers believed that extensive 

professional development was vital to 

understanding and properly using the seven-

element pedagogical model.  Teachers believed 

success was due to the intensiveness of ten days 

of professional development throughout the 

study.  New learning communities were created 

between the CTE and mathematics teachers.  

Data from the follow-up study determined that 

three-quarters of the treatment teachers reported 

continued use of the pedagogic model and the 

math-enhanced lessons developed during the 

study.  The teachers in the control group who 

received minimal professional development 

reported limited effectiveness (Lewis & Pearson, 

2007). 

 An implementation of core academics into 

CTE curricula does not constitute a decrease in 

the degree and effectiveness of the CTE 

curricula itself or the students’ course 

achievement.  Two smaller studies were 

conducted to analyze whether the integration of 

a math-enhanced curriculum would decrease 

students’ CTE course achievement and 

competencies (Parr et al., 2008; Young et al., 

2009).  Both studies utilized CTE experimental 

and control groups.  CTE teachers in the 

treatment group were partnered with 

mathematics teachers for the duration of the 

study.  The study by Parr et al. (2008) was 

conducted during spring semester of 2004 and 

included 18 experimental classrooms.  Young et 

al. (2009) conducted a study during the fall of 

2004 and spring of 2005 that included 16 

experimental classrooms.  In both studies, the 

results were similar; the inclusion of a math-

enhanced curriculum did not reduce the CTE 

skills obtained by students.  Findings from other 

studies (Thompson, 1998; Warnick & 

Thompson, 2007; Myers et al., 2009) also 

supported the perceptions that integration of 

core courses into CTE curricula is an effective 

method of teaching agricultural education and 

raising student achievement. 

 

Theoretical Framework 

 

 There are various models of change that 

could be employed to help teachers modify their 

pedagogy.  One such method is the trans-

theoretical model of behavior change 

(Prochaska, Johnson, & Lee, 2009; Prochaska, 

DiClemente, & Norcross, 1992; see Figure 1).  

The model addressed five stages of change:  

precontemplation, contemplation, preparation, 

action, and maintenance.  In the 

precontemplation stage, individuals are not 

planning to make any changes in the near future.  

Contemplation means that individuals fully 

intend to change in the near future.  The 

preparation stage shows individuals not only 

have a plan for change, but they intend to make 

it happen within a month.  The action stage is 

where the change occurs.  After a change has 

occurred, it is necessary to refrain from 

returning to the undesired behavior.  Therefore, 

the maintenance stage is a preventative stage and 

individuals will typically spend a majority of 

their time in this stage.  A sixth stage, which is 

more often unattained, is the termination stage.  

When an individual has succeeded in making the 

change and preventing a setback, they can 

proceed to the termination stage.  At the 

termination stage, an individual is able to 

maintain the desired behavior from this point 

forward without hesitation or temptation 

(Prochaska et al., 1992). 
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Figure 1.  The six stages of Prochaska’s transtheoretical model of behavior change. 

 How does the transtheoretical model of 

behavior change relate to professional 

development and academic content integration?  

CTE teachers are at varying stages of change as 

they integrate core academic content into their 

CTE programs to align with Perkins IV and 

NCLB legislations.  In a study of more than 

1,000 mathematics and science teachers, 

collective participation was listed as one of the 

characteristics that made professional 

development effective (Garet, Porter, Desimone, 

Birman, & Yoon, 2001).  Collaborative 

professional development can be used to bring  

about positive and effective change to CTE and 

core academic teachers. 

 

Purpose 

 

 The purpose of this study was to describe 

the sustainability of professional development, 

specifically the teacher utilization of the 

Science-in-CTE pedagogical model and science-

enhanced agricultural education lessons in 

curricula one year following the Science-in-CTE 

pilot study.  The Science-in-CTE follow-up 

study was a partial replication of the Math-in-

CTE follow-up study.  The information obtained 

from this follow-up research study would be 

beneficial to secondary agricultural education 

and science teachers by providing sustainable 

professional development practices and 

pedagogy that would bridge CTE and core 

academic curricula to enhance student achieve-

ment. 

 

Research Questions 

 

 Utilizing two research questions, this 

follow-up study was conducted to describe the 

sustainability of seven days of intensive 

professional development between secondary 

agricultural education and science teachers. 

 

1. To what extent did agricultural education 

teachers who participated in the pilot study 

continue to use the pedagogical model and 

specific lessons that had been developed for 

the study after the experiment ended? 

2. To what extent did science teachers who 

worked with the experimental agricultural 

education teachers use the pedagogical 

model or any of the occupational examples 

from the lessons developed in their aca-

demic classes? 
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Method 

 

 A Science-in-CTE pilot study (Pearson et 

al., 2010) was conducted in 2009-2010 among 

41 North Dakota agricultural education and 

science teachers (15 agricultural education 

teachers assigned to the treatment group, 14 

agricultural education teachers assigned to the 

control group, and 12 science teachers partnered 

with teachers in the treatment group).  The pilot 

study was a partial replication of the Math-in-

CTE Study.  In the Science-in-CTE pilot study, 

an open invitation to participate in the study was 

sent to all 77 North Dakota secondary 

agricultural education teachers listed in the 

teacher directory (NDAAE, 2009) in the fall of 

2009.  A total of 29 agricultural education 

teachers responded and represented 29 different 

schools in the state.  The teachers were 

randomly assigned to experimental and control 

groups of approximately equal size.  Fifteen of 

the 29 agricultural education teachers were 

assigned to the experimental group and 14 

teachers were assigned to the control group. 

 Each experimental agricultural education 

teacher was paired with a secondary science 

teacher partner for the duration of the study, and 

these partners participated in seven days of 

intensive professional development.  Science-

enhanced agricultural education lesson plans 

were developed by the agricultural 

education/science teacher partners and evaluated 

by their peers.  Each agricultural education 

teacher in the experimental group had the 

opportunity to teach all 15 lessons to his or her 

students.  The control group did not receive 

additional professional development, science 

partner assistance, or supporting materials.  

Control teachers were asked to continue 

teaching the traditional agricultural education 

curricula.  Control teachers were brought 

together for one session in September 2010 for a 

debriefing that included an explanation of the 

seven-element pedagogical model and 

presentation of lesson materials. 

 Based on the support that the Math-in-CTE 

follow-up study provided for the initial Math-in-

CTE study, it was determined that a similar 

follow-up study should be conducted for the 

Science-in-CTE pilot study.  It would be 

beneficial to know if science-enhanced curricula 

and extended professional development could 

have as much of a sustaining impact on 

agricultural education and science educators and 

students as was observed with the Math-in-CTE 

participants.  This idea for a Science-in-CTE 

follow-up study was discussed with the 

coordinators of the pilot study that was 

developed by the National Research Center for 

Career and Technical Education (NRCCTE).  It 

was determined that NRCCTE would not 

conduct their follow-up study; yet there was an 

expressed interest in discovering the 

sustainability of the science-enhanced 

agricultural education lessons that were 

developed using the seven-element teaching 

model.  The Science-in-CTE follow-up study 

was designed to investigate the extent to which 

agricultural education teachers continued to use 

the science-enhanced lessons and seven-element 

teaching model one year after the conclusion of 

the pilot study. 

 As a partial replication, questions and 

dialogues used in the Science-in-CTE follow-up 

study were adapted from the Math-in-CTE 

follow-up study with expressed written 

permission from NRCCTE.  It was determined 

that similar components would be utilized in the 

science follow-up, including a questionnaire and 

personal or telephone interviews.  Slight 

modifications were made to reflect the needs 

within the academic science content and North 

Dakota agricultural education programs.  The 

questions included on the questionnaire were 

derived from the Math-in-CTE follow-up study 

that had been previously conducted.  A panel of 

experts reviewed the questions to determine 

content validity.  The panel consisted of North 

Dakota State University teacher educators 

specializing in the areas of agricultural 

education, family and consumer sciences, and 

science, as well as staff from NRCCTE. 

 A mixed-methods research approach to data 

collection was used (Creswell, 2002).  The 

questionnaire was designed to conduct survey 

research that primarily obtained quantitative 

data.  The questionnaire also included open-

response questions where qualitative data were 

collected.  Qualitative data were collected 

through personal and telephone interviews.  

Responses from the personal and telephone 

interviews were compared to responses from the 
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questionnaires to further evaluate the extent of 

use or justification of non-usage of the science-

enhanced lessons. 

Online questionnaire  
 

Online questionnaires were used to ascertain the 

extent teachers used the pedagogical model or 

any of the science-enhanced agricultural 

education lessons originally developed for the 

pilot study.  The researchers used Survey-

Monkey™ online survey software to design the 

online questionnaires.  Teachers were able to 

access their assigned questionnaire through a 

secured SurveyMonkey™ link.  Teachers were 

offered a $50 honorarium for completing the 

online questionnaire as a means to promote a 

high participation rate.  However, all teachers 

were given the opportunity to opt out of the 

online questionnaire at any time.  The links for 

the online questionnaires were made available in 

March 2011 and disabled in September 2011.  

Participants were only permitted to log into the 

online questionnaire once. 

 The design of the online questionnaires was 

established using contingency questions 

(Lavrakas, 2008).  As participants answered 

questions, they were automatically directed to 

corresponding questions on the questionnaire.  

For example, if a participant indicated he or she 

had included explicit science instruction, he or 

she was directed toward questions dealing with 

the specifics of that science instruction.  

However, if a participant indicated on the 

questionnaire he or she had not included any 

explicit science instruction, he or she was 

directed past any questions relating to the 

specifics about science instruction.  Rather, he or 

she was directed to a question to clarify the 

negative response. 

 Using contingency questions, affirmative 

responses from agricultural education teachers 

elicited additional in-depth questions about the 

amount of contact with science teacher(s), lesson 

usage and/or modification, and adoption of the 

seven-element pedagogical model.  Agricultural 

education teachers who indicated they were not 

teaching secondary agricultural education 

courses or using any of the explicit science 

instruction during the 2010-2011 school year 

were directed to indicate their reason(s) for not 

using the Science-in-CTE resources. 

 Contingency questions were used on the 

science teachers’ online questionnaire as well.  

When participants answered affirmatively, they 

were directed toward additional in-depth 

questions about the types of agricultural 

examples used, amount of contact with 

agricultural education teachers, lesson usage, 

and adoption of the seven-element pedagogical 

model.  Science teachers who indicated not 

teaching science courses or including any of the 

methods or examples from the lessons were 

directed to indicate their reason(s) for not using 

the Science-in-CTE resources. 

 

Personal and Telephone Follow-up  

Interviews 
 

Although the questionnaire included questions to 

gauge the degree of usage of the lessons and 

model, qualitative data were also collected 

through personal and telephone interviews from 

teachers who responded to the questionnaire.  

Based on the completed online questionnaire, 

agricultural education teachers who indicated 

using explicit science instruction or parts of the 

pedagogical model in their lessons were 

contacted to participate in personal interviews.  

Science teachers who indicated using methods, 

materials, or agricultural examples from the 

Science-in-CTE pilot study were also invited to 

complete a personal interview.  In-depth 

personal interviews were used to verify the 

teachers’ questionnaire responses and gain a 

better understanding of how the model and 

lessons were used.  Personal interview questions 

were used to establish continuity within the 

agricultural education and science groups.  

However, the script provided the researcher with 

some flexibility to ask clarifying questions based 

on participant responses.  The personal 

interviews lasted an average of 25-35 minutes 

for science teachers and 40-60 minutes for 

agricultural education teachers. 

 All personal interviews (agricultural 

education and science) focused on two random 

lessons the teachers indicated they had taught in 

its entirety or as a portion.  Small tags were 

numbered one through 15 that corresponded 

with the 15 science-enhanced lessons from the 

Science-in-CTE pilot study.  Numbered tags 

were placed into a hat based on the lesson 
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numbers teachers had indicated having taught 

and two tags (lessons) were randomly selected.  

During the personal interview, teachers verbally 

described the lessons as they had taught them, 

describing the lessons using the seven-elements 

in the pedagogical model.  All personal 

interviews were audio recorded.  To compensate 

them for their time, teachers who completed a 

personal interview were given an additional $50 

honorarium.   

 Agricultural education teachers who 

reported not using the lessons or model, and 

science teachers who reported not utilizing any 

of the methods, materials, or agricultural 

examples were contacted by telephone or email 

inviting them to participate in a short telephone 

interview.  Telephone interview consent scripts 

were read at the beginning of each telephone 

interview followed by a brief set of interview 

questions.  Telephone interviews were used to 

verify whether participants had used any part of 

the science model and lessons and their 

reasoning for not including them into their 

curricula.  No additional honorarium was offered 

for telephone interviews to those who reported 

not using the lessons or model.  The telephone 

interviews typically lasted 10-15 minutes and 

were conducted during a scheduled time as 

indicated by the teacher.  All telephone 

interviews were audio recorded. 

 

Findings/Results 

 

 An email invitation was sent to all 41 

participants (15 experimental agricultural 

education, 14 control agricultural education, and 

12 science teachers) of the Science-in-CTE pilot 

study inviting them to participate in the follow-

up study.  Thirty-five out of 41 participants 

completed the online questionnaire for an 

overall response rate of 85% (see Table 1).  All 

of the agricultural education teachers (100%) in 

the treatment group completed the online 

questionnaire, as well as 10 of the 14 

agricultural education teachers in the control 

group (71%) and 10 of the 12 science teachers 

(83%). 

 

Table 1 

 

Invitations Emailed and Online Questionnaires Completed 

 

Teacher Group Emailed 
Questionnaires 

Completed 
Response % 

Experimental 15 15 100.0 

Control 14 10   71.4 

Science 12 10   83.3 

Total 41 35   85.4 

 

Research Question 1 Findings.   

 

 Thirteen (87%) of the 15 experimental 

agricultural education teachers who completed 

the online questionnaire reported the inclusion 

of explicit science instruction that was designed 

to teach the concepts inherent within their 

secondary agricultural education courses (see 

Table 2 and Figure 2).  These teachers were 

eligible for a personal follow-up interview.  The 
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remaining two teachers (13%) did not teach 

secondary agricultural education courses during 

the 2010-2011 school year and received a 

telephone follow-up interview.  Therefore, of the 

13 experimental teachers who taught explicit 

science and received a personal follow-up 

interview, 12 (92%) used a combination of 

Science-in-CTE materials that included the 

science-enhanced lessons and the pedagogical 

model.  The one remaining teacher declined to 

be interviewed after completing the online 

questionnaire.

 

Table 2 

 

Use of Science-in-CTE Method or Materials During 2010-2011 School Year by Experimental 

Agricultural Education Teachers who Responded to the Questionnaire (N = 15) 

 

Use of method or lessons n % 

Taught explicit science 13 86.7 

 
Used Science-in-CTE method and lessons 12 92.3 

 
Used other methods 8 61.5 

Did not teach CTE courses 2 13.3 

Note.  Total exceeds 100% based on teachers’ option to select multiple responses. 

 

 

Figure 2.  Experimental agricultural education teacher response rate to the online questionnaire and 

subsequent personal and telephone follow-up interviews conducted. 
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Experimental teachers also indicated having 

used other methods to teach explicit science.  

One teacher (8%) included the 5E (Engage, 

Explore, Explain, Elaboration, and Evaluate) 

instructional model as a method of teaching 

science.  State-developed/approved materials 

were selected by 23% of the teachers, whereas 

31% of the experimental teachers also indicated 

using district/school-specific materials. 

 Ten of the 14 control agricultural education 

teachers completed the questionnaire (see Table 

3 and Figure 3).  Of the 10 control teachers, one 

(10%) reported that he or she was no longer 

teaching agricultural education courses and two 

(20%) reported they had taught agricultural 

education courses that did not include explicit 

science.  The remaining seven (70%) control 

agricultural education teachers indicated they 

had taught explicit science a year after the pilot 

study, but only two (29%) of those teachers 

indicated that they had used the Science-in-CTE 

method and lessons in their curricula. 

 

Table 3 

 

Use of Science-in-CTE Method or Materials During 2010-2011 School Year by Control Agricultural 

Education Teachers who Responded to the Questionnaire (N = 10) 

 

Use of method or lessons n % 

Taught explicit science 7 70.0 

 Used Science-in-CTE method and lessons 2 28.6 

 Used other methods 7 100.0 

Taught CTE courses, but not explicit science 2 20.0 

Did not teach CTE courses 1 10.0 

Note.  Total exceeds 100% based on teachers’ option to select multiple responses. 
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Figure 3.  Control agricultural education teacher response rate to the online questionnaire and subsequent 

personal and telephone follow-up interviews conducted. 

 

Research Question 2 Findings.   

 

The data were analyzed to determine the extent 

to which science teachers who worked with the 

experimental agricultural education teachers 

used the pedagogical model or any of the 

occupational examples from the lessons that 

were developed in their academic classes.  Ten 

of the 12 science teachers completed the  

 

 

questionnaire (see Table 4 and Figure 4).  Of the 

10 teachers who responded, two science teachers 

(20%) indicated they taught science during the 

2010-2011 school year, but did not include any 

of the methods or examples from the lessons 

developed for the Science-in-CTE study in their 

classroom.  However, eight (80%) of the 10 

respondents used methods or examples from the 

lessons developed for the Science-in-CTE pilot 

study in their science classes. 

 

Table 4 

Use of Science-in-CTE Method or Materials During 2010-2011 School Year by Science Teachers Who 

Responded to the Questionnaire (N =10) 

Use of method or lessons n % 

Used Science-in-CTE method or examples 8 80.0 

 
Used the model 4 50.0 

 
Used agricultural examples from lessons 8 100.0 

Did not use method or examples 2 20.0 

Note. Total exceeds 100% based on teachers’ option to select multiple responses. 
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Figure 4.  Science teacher response rate to the online questionnaire and subsequent personal and 

telephone follow-up interviews conducted. 

 

Of the eight science teachers, 100% stated they 

used specific agricultural examples from the 

lessons.  Four (50%) of the eight science 

teachers who used methods or examples from 

the Science-in-CTE lessons indicated that they 

specifically used elements of the Science-in-

CTE pedagogical model.  Of the four science 

teachers who adopted any part of the seven-

element model, all (100%) teachers adopted 

elements one, six, and seven into their 

instruction.  Elements two and three were 

adopted by half (50%) of the teachers.  One 

science teacher made a slight modification to 

element three and the students worked through 

the agriculture embedded within the science.  

The remaining two elements, elements four and 

five, were adopted by three (75%) of the four 

science teachers. 

 

Conclusions 

 

 No attempt at generalization should be made 

from the results of this study beyond its intended 

population.  Data were collected from a small 

sample in one state.  Additionally, the potential 

for non-response bias exists because no attempt 

was made to gather data from participants after 

the data collection period ended.  Due to 

extenuating circumstances (flooding) during the 

spring of 2011, the data collection period was 

extended through the summer months and 

concluded on September 15, 2011.  Four 

attempts were made to contact participants who 

had not yet completed the questionnaire—two 

email reminders within the first two weeks of 

June 2011 and two email reminders between 

August 10 and September 15, 2011.  Personal 

contact was also made with control teachers who 

had not yet completed the questionnaire during 

two summer CTE conferences. 

 Teachers dealt with some critical limitations 

during the follow-up study such as end-of-the-

year responsibilities, summer break, and a 

natural disaster.  However, the high response 

rate was not surprising since the researcher 

worked closely with both groups during the 

Science-in-CTE pilot study during 2009-2010.  

It was assumed that the personal association that 

was established during the pilot study continued 

into the following year when follow-up data 

were collected.  Likewise, the completion rate 
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for the follow-up interviews was high.  Of the 41 

possible participants, 35 (85%) completed the 

online questionnaire and 33 (81%) completed 

either a personal or telephone interview.  

Although intrinsic motivation seemed to have 

elicited positive results, one cannot forget that 

an extrinsic motivator, a monetary honorarium, 

was used.   

 The authorization of Perkins IV required 

CTE teachers to integrate core academic content 

into their CTE curricula.  A growing concern for 

CTE teachers with the idea of integration is the 

amount of time and competency necessary to 

include academic content and the tipping point 

of integration over CTE content.  Various 

studies showed that mathematics and science 

content could be integrated into CTE curricula 

without losing the essence of the CTE content 

(Thompson, 1998; Warnick & Thompson, 2007; 

Parr et al., 2008; Myers et al., 2009; Young et 

al., 2009).  In multiple cases, the students’ CTE 

course achievement and academic content 

knowledge were both increased due to the 

integration.  In order for successful integration 

to occur, quality professional developments will 

have to be provided for CTE and core academic 

teachers.  Literature suggested traditional one-

day, fragmented workshops were not enough to 

sustain professional growth (Ruhland & Bremer, 

2002; Boardman & Woodruff, 2004; Kedzior & 

Fifield, 2004; Lewis & Pearson, 2007; Yoon, 

Duncan, Lee, Scarloss, & Shapley, 2007).  This 

will mean a shift from traditional professional 

development practices to those that focus on 

collaborative efforts, on-going or extended days, 

and build upon content and practices.  Teachers 

will be asked to change their pedagogy and 

revise their curriculum.   

 Understanding and utilizing the trans-

theoretical model of behavior change could lead 

to increased professional growth and increased 

student achievement for teachers and students in 

CTE programs and core academic content areas.  

A new model of professional development is 

sustainable as demonstrated by 92% of the 

experimental agricultural education teachers 

who attained the maintenance phase of the 

transtheoretical model of behavior change and 

continued to use the Science-in-CTE lessons and 

model one year following the pilot study (see 

Figure 5).  In contrast, only 29% of control 

agricultural education teachers utilized materials 

received from the traditional professional 

development.  Upon completion of the pilot 

study, none of the teachers (agricultural 

education or science) received technical support, 

added professional development, or monetary 

compensation for continuing to use the lessons 

or model.  While the pilot study’s professional 

development focus was on the experimental 

agricultural education teachers, an unexpected, 

yet very positive consequence occurred as 80% 

of the science teachers elected to incorporate 

portions of the lessons or model into their 

curricula. 
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Figure 5.  Use of Science-in-CTE methods or materials during 2010-2011 school year by agricultural 

education and science teachers who responded to the questionnaire. 

 

Implications of the Findings 

 

 The Science-in-CTE follow-up study show-

ed that the new method and delivery of the 

professional development is sustainable.  The 

model combined professional development and 

pedagogy.  The number of CTE teachers in the 

treatment group (92%) who continued to use the 

methods and lessons one year after the pilot 

study concluded was consistent with the 73% 

usage from teachers in the treatment group 

reported in the Math-in-CTE follow-up study 

(Lewis & Pearson, 2007, pg. 14, Table 3).  

Similarly, science teachers responded with an 

80% usage rate as compared to the 66% usage 

rate from math teachers (Lewis & Pearson, 

2007, pg. 18, Table 7).  When comparing CTE 

teachers in the control group from each of the 

follow-up studies, similar results were found 

with a mere 29% usage rate from the Science-in-

CTE control teachers and 27% from the Math-

in-CTE control teachers (Lewis & Pearson, 

2007, pg. 14, Table 3). 

 Based on the high percentage of lessons that 

were taught by experimental agricultural 

education teachers one year after the study 

ended, one could presume that teachers will 

continue to use agricultural lessons and  

 

materials that had been developed and enhanced 

with a science partner, then peer-reviewed and 

taught.  Two agricultural education teachers who 

were each in the treatment group described the 

professional development: 

Being a part of the study made it a lot 

easier for me to teach those things the 

standards now say we’re going to have 

to teach and, probably most importantly, 

it gives me confidence to teach some 

things I’m not as comfortable with—

having an approach to those things that 

“this is how you should teach it” and not 

just pulling things out of a book and 

putting notes on a PowerPoint. 

 

It [professional development] probably 

needs to happen if you’re doing set-up 

lessons like this because it really helps 

everyone get an idea of what’s going on. 

 Experimental agricultural education teachers 

recognized an improvement in their students’ 

achievement.  However, the teachers felt their 

agricultural education curricula was not 

enhanced nor reduced.  Agricultural education 

teachers often cited time as a reason they did not 

use parts of the model or the science-enhanced 

lessons.  One experimental agricultural 
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education teacher explained why he or she did 

not use the model, “It’s a time factor!  I can’t 

imagine doing this for every lesson.  If so, I 

might as well move a bed in there [school] 

because I’d be there forever.”  However, this 

same instructor also explained how their 

participation in the study impacted their 

approach to CTE instruction.  “It made me a 

little more science aware.  Ag and science are 

intertwined and it reminds me that we 

[agricultural education] are reinforcing these 

science concepts that these kids are learning, 

too, and that’s hopefully making them a better 

student.” 

 Overall, the type of professional 

development offered in the Math-in-CTE and 

Science-in-CTE studies is different than 

traditional professional development.  The 

process used in this model allows for teachers to 

move from professional development and into 

technical assistance. 

 

Recommendations 
  

 Data from this study suggests that further 

research should be conducted on the following: 

1. Would the methods and model be 

sustainable strictly as a pro-

fessional development without the 

confines associated with a re-

search study? 

2. Is the Science-in-CTE model 

adaptable to other agricultural 

education instructional units or 

topics?  Other CTE content areas? 

3. Would teachers continue to utilize 

the model in years following the 

professional development? 

4. Would teachers benefit from a 

periodic “refresher” professional 

development?  If so, how soon 

following a professional develop-

ment? 

 The primary conclusion drawn from this 

study was that, in this particular sample of North 

Dakota agricultural education and science 

teachers, the pedagogical model and science-

enhanced lessons developed were still being 

utilized one year after the Science-in-CTE 

professional development.  Teachers voluntarily 

incorporated the model and lessons into their 

own programs without the parameters and 

technical support from the quasi-experimental 

research study.  CTE and science teachers 

assigned to the treatment group perceived that 

the professional development was effective in 

producing collaborations among teacher partners 

and content areas.  The treatment CTE teachers’ 

perceptions were that development and 

utilization of the science-enhanced lessons 

increased student achievement.  Therefore, the 

information obtained from this study would be 

beneficial to secondary agricultural education 

and science teachers by providing sustainable 

professional development practices and 

pedagogy that can bridge CTE and core 

academic curricula to enhance student 

achievement. 
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Identifying STEM Concepts Associated with Junior 

Livestock Projects 
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Science, technology, engineering, and mathematics (STEM) education is intended to provide students 

with a cross-subject, contextual learning experience. To more fully prepare our nation’s students to enter 

the globally competitive workforce, STEM integration allows students to make connections between the 

abstract concepts learned in core subject classrooms and real-world situations. FFA and 4-H programs 

are intended to provide students with hands-on learning opportunities where abstract core subject princi-

ples can be applied and more fully understood. Junior livestock projects through FFA and 4-H can pro-

vide rich connections for students between what they learn in school and how it is applied in the real 

world. Using a modified Delphi technique, this study identified 21 STEM concepts associated with junior 

livestock projects. According to the panel of experts, math and science concepts were more prevalent in 

junior livestock projects. Conversely, experts identified fewer technology and engineering concepts as 

being present within junior livestock projects. The link between science, technology, engineering, and 

mathematics, core subject education, and the concepts present in junior livestock projects should be em-

phasized in curricular and programming efforts. 

 

Keywords: STEM; junior livestock; junior livestock projects 

 

The traditional United States education sys-

tem has been based on the separate-subject ap-

proach offering one distinct subject per class-

room period. This method, relied on for over a 

century, is systematically failing to prepare stu-

dents for the highly technical, globally competi-

tive workforce (Dickman, Schwabe, Schmidt, & 

Henken, 2009). Based on the results of a 2006 

national survey of over 400 employers, high 

school graduates are “woefully ill-prepared” to 

enter today’s highly technical workplace (Cas-

ner-Lotto & Barrington, 2006,  p. 9). More spe-

cifically, employers responded that young peo-

ple lack many basic skills and often, the ability 

to apply skills and knowledge once employed 

(Casner-Lotto & Barrington, 2006). 

Science, technology, engineering, and math-

ematics (STEM) integration, an initiative of 

modern education aims to provide a “robust 

learning environment” (Sanders, 2009, p. 21) 

through integration of science, technology, engi-

neering, and mathematics concepts into other 

related subjects, broadening student  

 

knowledge through context and application 

(President’s Council of Advisors on Science and 

Technology, 2010). Implementation of “integra-

tive STEM education” (Sanders, 2009) involves 

the inclusion of inquiry and project-based ap-

proaches, as opposed to lecture-style instruction 

(Breiner, Johnson, Harkness, & Koehler, 2012).   

Agricultural education courses provide the 

context and the content to help students be suc-

cessful in STEM areas (Melodia & Small, 2002). 

Similarly, 4-H encourages members to acquire 

project and life skills through project-based 

learning (Boleman, 2003). These organizations 

operate based on the belief, similar to that of 

STEM, that the application of knowledge 

through experience in context allows students to 

learn at a higher, deeper, more realistic level 

(Melodia & Small, 2002). 

FFA and 4-H livestock projects allow stu-

dents the opportunity to participate in all aspects 

of livestock production and witness abstract sci-

ence, technology, engineering, and mathematics 

concepts in real-life situations. Grounded in sci-



Wooten, Rayfield, and Moore  Identifying STEM Concepts… 

 
Journal of Agricultural Education 32 Volume 54, Issue 4, 2013 

ence and mathematical principles, raising a live-

stock project provides students with firsthand 

experience in animal anatomy and physiology, 

genetics, nutrition, health, marketing, account-

ing, and record keeping, all of which are related 

to STEM concepts (Gamon, Laird, and Roe, 

1992; Melodia & Small, 2002).  

 

Theoretical Framework 

 

John Dewey (1938), referred to as the most 

influential educational theorist of the twentieth-

century (Kolb, 1984), believed there is an inti-

mate and necessary relationship between experi-

ence and education. Demonstrations and projects 

were methods commonly used by Extension and 

agricultural educators to allow agriculturalists 

“practical, applied, and hands-on” experience 

with new methods and products (Knobloch, 

2003; Mabie & Baker, 1996). Seaman A. Knapp, 

known as the father of Extension, lived by the 

motto, “what a man hears, he may doubt; what 

he sees, he may also doubt, but what he does, he 

cannot doubt” (Lever, 1952, p. 193). Similarly, 

Rufus W. Stimson, known as the father of the 

project method, encouraged agricultural educa-

tion to reach beyond text books, and encouraged 

actual practice on the farm (Knobloch, 2003). 

These experiential learning opportunities 

have been referred to as a form of “authentic 

learning” where tasks completed are comparable 

to realistic problems (Knobloch, 2003).  Knob-

loch (2003) asserted these authentic experiences 

“reflect the type of cognitive experiences that 

occur in real life” (p. 23), fostering innovation 

and creativity, and setting the stage for problem 

solving in the future. Kolb (as cited in Baker and 

Robinson, 2011, p. 186) pointed out the abun-

dance of experiential learning opportunities pre-

sent throughout agricultural education, saying 

“more education should be occurring outside of 

the classroom because classrooms are some of 

the most sterile environments imaginable”. 

More specifically, the STEM education ini-

tiative involves bridging concepts of science, 

technology, engineering, and mathematics into 

other disciplines in schools (Morrison, 2006).  

According to Dickman, Schwabe, Schmidt, and 

Henken (2009), the United States’ future work-

force lacks the technological skills and 

knowledge necessary to enter new jobs or re-

place today’s workforce. Similar to the United 

States’ reaction after the Soviet’s launch of 

Sputnik in 1957 (Kliever, 1965), the modern 

STEM initiative is intended to increase student 

knowledge and interest in studying and entering 

careers associated with science, technology, en-

gineering and mathematics and boost U.S. out-

put in these areas (President’s Council of Advi-

sors on Science and Technology, 2010). Touted 

as a cure-all for our nation’s educational lag, the 

basic principles of STEM education are not nec-

essarily innovative; many educators realize that 

STEM concepts have always been present with-

in each of the subsequent subjects (Budke, 

1991). The advancement lies within the purpose-

ful focus on STEM knowledge outcomes during 

educative experiences (Sanders, 2009). 

Blumenfeld et al. (1991) suggested as stu-

dents participate in project-based learning by 

investigating and solving problems, they devel-

op a more wholesome picture of the concepts 

associated with the project and are better able to 

build bridges between classroom instruction and 

real-life experiences. The President’s Council of 

Advisors on Science and Technology’s report 

(2010) details recommendations to improve and 

rejuvenate STEM education, knowledge, and 

interest for the Federal Government, schools, 

teachers, and students. Breiner et al. (2012) sug-

gested that STEM education replaces the tradi-

tional lecture-style teaching approaches with 

inquiry and project-based strategies. Budke 

(1991) suggested that making the shift toward 

increased scientific and mathematical instruction 

would not be a great challenge for agricultural 

education, as so many science and math con-

cepts are already part of the curriculum. Utiliz-

ing an agricultural context to implement biologi-

cal and physical science principles such as ge-

netics, photosynthesis, nutrition, pollution con-

trol, water quality, reproduction, and food pro-

cessing is ideal as students can observe and ap-

ply knowledge to a real life situation (Budke, 

1991). 

Rooted in Stimson’s philosophy of the “pro-

ject method,” supervised agricultural experience 

(SAE) allows students to take the knowledge 

acquired in the classroom and apply it to agricul-

tural projects at home (Moore, 1988). A SAE is 

“a practical application of classroom concepts 

designed to provide ‘real world’ experiences and 
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develop skills in agriculturally related career 

areas (National FFA Organization, 2012). Man-

dated as a requirement of the Smith Hughes Act 

of 1917, SAE is designed to provide supervised 

practice in agriculture for each student either at 

home or at the school for at least six months of 

each year (Stimson, 1919).  

Knobloch (2003) posited “Agricultural edu-

cators who engage students to learn by experi-

ence through authentic pedagogy will most like-

ly see the fruits of higher intellectual achieve-

ments, not only in classrooms and schools, but 

more importantly, in their roles as adults as con-

tributing citizens of society” (p. 32). Much of 

the research available on the benefits of junior 

livestock projects has focused on the attainment 

of life skills. Limited research is available on 

specific science, technology, engineering, or 

mathematics (STEM) skills gained through par-

ticipation with livestock projects.  

Sawer’s (1987) study provided some evi-

dence that students are learning knowledge be-

yond life skills. He found 75% of students uti-

lized the knowledge and skills gained through 

participation in a livestock project to care and 

maintain another livestock animal. Similarly, 

Rusk, Summerlot-Early, Machtmes, Talbert, and 

Balschweid (2003), found 4-H members who 

exhibited livestock “have higher skill levels in 

the areas of animal health care, animal grooming 

and animal selection” (p. 9). Rusk et al. (2003)’s 

results align with Gamon, Laird, and Roe (1992) 

who found 4-H members who raised livestock 

projects developed skills related to “training, 

grooming … selecting proper equipment, choos-

ing feed rations, and keeping accurate records.” 

Interestingly, Rusk et al. (2003) found 32% 

(47 of 147) of Indiana 4-H members admitted to 

using animal physiology knowledge gained 

through livestock projects during science cours-

es in school. One student commented, “What 

many kids read in books, I’ve seen and done” 

(Rusk et al., 2003, p. 7). The qualitative re-

sponses Rusk et al. (2003) obtained provided 

insight into some specific skills students learned 

through their livestock project: reproduction, 

birth, mortality, disease, nutrition, energy con-

version, the digestive system, and genetics. 

Rusk’s study is one of the few studies which 

begins to uncover the link between STEM and 

junior livestock projects.  

Agriculturalists have long touted the scien-

tific and mathematics principles involved in 

many animal science-related courses and SAEs. 

Stimson (1919) predicted the effectiveness SAEs 

would have in science education when he said, 

“project-study … will probably prove to be one 

of the most effective means of accumulating 

first-hand data for the successful study of sci-

ence…” (p. 96). Livestock projects, in particu-

lar, offer students an often full-circle view of 

livestock production with aspects of health care, 

nutrition, reproductive techniques, animal be-

havior, record keeping and accounting (Rusk et 

al., 2003). SAEs such as livestock projects pro-

vide the context which allows students the op-

portunity to apply the once disconnected con-

cepts learned through single-subject courses to 

real life situations. 

Priority area four of the 2011-2015 National 

Research Agenda (Doerfert, 2011) emphasizes 

meaningful, engaged learning in all environ-

ments. The agenda specifically calls for studies 

that “Examine various meaningful learning envi-

ronments in assorted agricultural education con-

texts for their impact on specific cognitive, af-

fective, and psychomotor learning outcomes” 

(Doerfert, 2011, p. 9). Identification of STEM 

concepts within various agricultural education 

contexts is an important aspect in the overall 

study of meaningful learning environments. 

 

Purpose and Objective 

 

The purpose of this study was to identify 

STEM concepts associated with junior livestock 

projects. A modified Delphi technique was used 

to achieve this purpose. The research objective 

that guided the study was: 

 

1) Identify the STEM concepts associated 

with junior livestock projects. 

 

Methods and Procedures 

 

This descriptive study employed a survey 

research design using the Delphi technique to 

identify STEM concepts in junior livestock pro-

jects. The Delphi method allows an expert panel 

to identify, react to, and assess differing view-

points on the same subject (Turoff, 1970). This 

method allows a group of experts, who might be 
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geographically scattered, to exchange view-

points and ultimately reach consensus about a 

problem (Stitt-Gohdes & Crews, 2004). Because 

face-to-face interaction is not necessary, all pan-

el members have equal input, preventing bias 

due to title, status, or dominant personalities. 

The success of the Delphi technique relies not 

on random selection, but on the informed opin-

ion of the expert panel (Wicklein, 1993). 

In order to create a panel which was repre-

sentative of the diversity of regions and live-

stock species, a purposive sample of 26 live-

stock project experts including college profes-

sors, agricultural educators, Extension person-

nel, livestock evaluation experts, and livestock 

producers from across the country was created. 

Recruitment for this study was grounded in three 

specific requirements. Panel members must have 

met two of the three following qualifications: 1) 

10+ years of experience in livestock and/or edu-

cation, 2) national reputation in evaluation of 

junior livestock projects at the state level or 

higher and, 3) knowledgeable of STEM concepts 

related to livestock projects as evidenced by 

publishing or education in the field. 

The panel members for this study were 

“uniquely suited to the intent of the study” 

(Fraenkel & Wallen, 2009, p. 426). Due to the 

nature of the necessary qualifications of panel 

members for this study, the researchers gauged 

the demographic makeup of the judges from 

three of the premier national livestock shows in 

America: the North American International 

Livestock Exposition (NAILE) in Louisville, 

KY, the American Royal in Kansas City, MO, 

and the National Western in Denver, CO. The 

gender and ethnicities of the judges for the past 

five years of these livestock shows was similar 

to the demographic makeup of the expert panel.  

Utilizing three rounds of researcher-

designed questionnaires as the instruments, the 

Tailored Design Method (Dillman, Smyth, & 

Christian, 2009) was followed for data collec-

tion. The questionnaire was distributed by email 

through Qualtrics™, an online survey program.  

The question from round one was open-ended, 

while questions from rounds two and three were 

Likert-type 6-point scale rating items designed 

to reach a certain level of agreement which was 

set a priori. 

 Agricultural education faculty members at 

Texas A&M University established both content 

and face validity for the initial instrument used 

in this study. The number of panel members 

necessary, according to Taylor-Powell (2002), 

depends more on the diversity of the target pop-

ulation than the purpose of the study and sug-

gests 10 to 15 participants may be the adequate 

number when participants are not greatly varied. 

A panel size of 13 would provide reliability 

within a 0.90 correlation coefficient (Dalkey, 

Rourke, Lewis, & Snyder, 1972). In order to 

create a panel which equally represents the di-

versity of regions and livestock species, a 26 

member panel was chosen for this study.  

 

Round One 

 

Panelists were sent a pre-notice prior to the 

beginning of the start of the first round. For 

round one, panelists were asked to respond to 

one open-ended question regarding the STEM 

concepts students learn through participation in 

junior livestock projects. The first round  ques-

tion was: 

STEM is an interdisciplinary approach 

to learning where rigorous academic 

concepts are coupled with real world 

lessons as students apply science, tech-

nology, engineering, and mathematics in 

context that make connections between 

school, community, work, and the glob-

al enterprise (Tsupros, Kohler, & Hal-

linen, 2009). As an integral component 

of agricultural education, junior live-

stock projects allow students an oppor-

tunity to gain livestock production 

knowledge. Thus, the question must be 

asked: Do these projects incorporate 

STEM (science, technology, engineer-

ing, and mathematics) concepts? As an 

expert, we are asking you to identify es-

sential STEM concepts embedded with-

in junior livestock projects. Please list 

all STEM (science, technology, engi-

neering, and mathematics) concepts that 

you believe to be associated with junior 

livestock projects. 

Electronic reminder messages were sent to 

panelists approximately one week prior to the 

assigned due date to encourage the return of 
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round one responses. From round one 25 panel-

ists responded for a 96% response rate and 316 

statements were provided by panelists. The re-

searcher analyzed each statement. Similar or 

duplicate responses (i.e., concepts) were com-

bined or eliminated and compound statements 

were separated (Shinn, Wingenbach, Briers, 

Lindner, & Baker, 2009). Of the 316 original 

statements, 116 were retained for presentation to 

panelists in round two. Of the 116 retained 

statements, the researchers collapsed the re-

sponses into 30 categories which best represent-

ed the statements. 

 

Round Two 

 

 The round two instrument asked panelists to 

rate their level of agreement on the STEM con-

cept categories retained from round one. On the 

round two instrument, panelists were asked to 

respond to 30 classified concept categories using 

a 6-point summated scale: “1” = “Strongly Dis-

agree,” “2” = “Disagree,” “3” = “Somewhat 

Disagree,” “4” = “Somewhat Agree,” “5” = 

“Agree,” “6” = “Strongly Agree.” In order for an 

item to reach consensus of agreement, the item 

had to receive a mean score of ≥ 5.0 from the 

panelists. Items not reaching consensus of 

agreement were sent back to panelist in round 

three. Twenty-four panelists responded to round 

two for a response rate of 92%. One panelist in 

round two asked to be removed from the study. 

Round Three 

  

 The round three instrument asked panelists 

to rate their level of agreement for those concept 

categories that at least 51% but less than 75% of 

panelists had selected “Agree” or “Strongly 

Agree” in round two. The round three instru-

ment included the mean score for each concept 

in round two. Electronic reminder messages 

were sent to panelists approximately one week 

prior to the assigned due date encouraging the 

return of round three responses. Twenty-four 

panelists responded to round three for a response 

rate of 92%. Compared to the previous round, 

only a slight increase in consensus of agreement 

among the panelists was expected (Dalkey et al., 

1972).  

 

Findings 

 

The 316 concepts provided by STEM and 

junior livestock project experts in round one 

were: Science = 136; Technology = 46; Engi-

neering = 38; and Mathematics = 96. After re-

moving duplicate items and compound state-

ments (Linstone & Turoff, 2002), 116 items 

were retained and collapsed into 30 categories 

for presentation to panelists in round two. Table 

1 shows all STEM concepts along with de-

scriptors used to define specific concepts. 
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Table 1 

 

STEM concepts categories and descriptors  

 

Science 

 Anatomy and physiology (i.e., structure, muscle biology, growth and development, and rumi-

nant physiology) 

 Animal behavior 

 Animal handling techniques 

 Animal health (i.e., Disease diagnosis and treatment, parasite control and treatment, biosecuri-

ty, analyze urine and stool samples, digestive health, medicine withdrawal times, vaccinations, 

implants, and animal care and management) 

 Chemical analysis of soils 

 Chemical analysis of water 

 Entomology 

 Genetics (i.e., Specific breed reproduction, artificial insemination and embryo transfer, sire se-

lection, gene purity and consistency, selection of replacement and cull animals, read pedigrees, 

cloning, DNA samples, and EPDs) 

 Livestock evaluation 

 Meat Science (i.e., Food safety and market readiness) 

 Nutrition (i.e., Determining appropriate feed rations, adjusting protein and energy require-

ments, importance of water and roughage, nutrition’s impact on growth and development, feed 

additives, rate-of-gain, growth and carcass merit, feed utilization, and optimum weight and fin-

ish) 

 Principles of heating and cooling 

 Reproduction (i.e., Reproductive physiology, gestation, reproductive health, and sound hus-

bandry) 

 Understanding of flight zones 

Technology 

 Animal husbandry (i.e., Check estrus and gestation, artificial insemination, embryo transfer, 

palpation, ultrasound, and EPDs) 

 Herd Management (i.e., Scales, electronic animal ID, vaccinations, mixing and preparing grain, 

feed additives, growth promotants, and carcass estimates) 

 Marketing and networking (i.e., Use internet to buy and sell livestock, marketing, build web-

sites/marketing programs, communicate through social media, find resources to support pro-

jects, and delivering and disseminating education materials) 

 Record keeping (i.e., Use of laptops, cell phones, and iPads to communicate, find new infor-

mation, and store records) 

 Technology needed to properly apply fertilizer 

 Utilizing older youth to teach younger students 

  

Table 1 Continues 
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Table 1 Continued 

Engineering 

 Building facilities (i.e., Design and construction of livestock housing or enclosures, working 

pens, building fence, setting up barn or stalls, determining and installing environmental controls, 

installing protection systems, and selection of materials for construction)  

 Electricity (i.e., motor inner-working, selection and use of generator, why breakers flip, and what 

is a circuit)  

 Hauling livestock (i.e., Selection of proper trailer—aluminum or steel) 

 Presentation of the animal (i.e., Relationship of animal’s dimensions to achieve balance—width, 

depth, length, position of exhibitor when presenting animal, and presentation of the animal in 

terms of angles, leg placement, touching loin to straighten top line) 

 Rubber feed pans on ground or feed pans hanging on fence 

Mathematics 

 Animal health (i.e., Angle of joints in feet and legs, scales, measurements, and calculating medi-

cine dosage) 

 Genetics (i.e., EPD comparison, carcass predictions, days to parturition, days from birth to re-

breeding, animal performance, and growth and development) 

 Marketing (i.e., Comparative analysis of animals, economic impact, and marketing and purchase 

of livestock) 

 Nutrition (i.e., Feed efficiency, stocking rates, determining amount and type of feed for an ani-

mal, average daily gain, adjusting rations for different stages of animal development, feed effi-

ciency, calculate weigh backs, balance rations, meat science, and determining energy and protein 

content of feeds) 

 Record keeping (i.e., Financial literacy, cost analysis of insurance and farming programs, accrued 

interest, track costs associated with raising and showing animals, profit and loss, business analy-

sis, budgets, return on investment, profitability, and financing) 

 

 

In round two panelists were asked to rate 

their level of agreement on 30 concept catego-

ries. On the instrument, each subject area (i.e., 

Science, Technology, Engineering, and Mathe-

matics) contained several categories. The num-

ber of categories reaching consensus of agree-

ment (m ≥ 5.0), by subject were Science = 8; 

Technology = 4; Engineering = 1; and Mathe-

matics = 4.  In total, 17 categories reached the 

level of agreement defined as “consensus” a pri-

ori. Table 2 displays STEM concepts that 

reached consensus with a mean score of ≥ 5.0. 

Livestock evaluation posted the highest mean 

score in the science category at 5.70. Herd man-

agement had the highest score under technology 

at 5.57. Presentation of the animal received the 

highest engineering score at 5.87 and nutrition 

was the highest score under mathematics at 5.35.
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Table 2  

 

STEM Concepts that Reached Consensus in Round Two (N = 24) 

 

STEM Concept Categories Associated with Junior Livestock Projects Mean 

Science  

     Livestock evaluation 5.70 

     Animal health  5.57 

     Nutrition  5.48 

     Animal handling traits 5.48 

     Animal behavior 5.48 

     Anatomy and physiology  5.22 

     Genetics 5.00 

     Reproduction 5.00 

Technology  

     Herd management  5.57 

     Record keeping  5.35 

     Utilizing older youth to teach younger students 5.22 

     Marketing and networking  5.00 

Engineering  

     Presentation of the animal  5.87 

Mathematics  

     Nutrition 5.35 

     Animal health 5.35 

     Record keeping 5.30 

     Marketing 5.04 

Note. Scale: “1” = “Strongly Disagree,” “2” = “Disagree,” “3” = “Somewhat Disagree,” “4” = “Somewhat 

Agree,” “5” = “Agree,” “6” = “Strongly Agree.” 

 

Each category that failed to reach consensus 

in round two is listed below in Table 3. The sci-

ence categories which did not reach consensus 

were: Meat science; Chemical analysis of soils; 

Chemical analysis of water; Entomology; Un-

derstanding flight zones; and Principles of heat-

ing and cooling. The technology categories 

which did not reach consensus were: Animal 

husbandry and Technology needed to properly 

apply fertilizer. The engineering categories 

which did not reach consensus were: Building 

facilities, Electricity, Hauling livestock, and 

Rubber feed pans on ground or feed pans hang-

ing on fence. The mathematics category which 

did not reach consensus was: Genetics. The pan-

elists were asked to rate their level of agreement 

on the 13 concept categories that failed to reach 

the established “level of agreement” m ≥ 5.0 for 

consensus in round two. Four concept categories 

reached consensus in the third and final round 

(Table 4). The nine concept categories which 

failed to reach the established “level of agree-

ment” m ≥ 5.0 for consensus in round three are 

found in table 5. 
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Table 3 

STEM Concepts that Failed to Reach Consensus in Round Two (N = 24) 

STEM Concept Categories Associated with Junior Livestock Projects Mean 

Science  

     Meat science 4.87 

     Understanding flight zones 4.65 

     Principles of heating and cooling  4.04 

     Entomology 3.91 

     Chemical analysis of soils 3.26 

     Chemical analysis of water 3.13 

Technology  

     Animal husbandry   4.91 

     Technology needed to properly apply fertilizer 3.26 

Engineering   

      Building facilities 4.96 

      Hauling livestock 4.87 

      Rubber feed pans on ground or feed pans hanging on fence 4.35 

      Electricity 4.04 

Mathematics  

     Genetics 4.83 

Note. Scale: “1” = “Strongly Disagree,” “2” = “Disagree,” “3” = “Somewhat Disagree,” “4” = “Somewhat 

Agree,” “5” = “Agree,” “6” = “Strongly Agree.” 

 

Table 4 

 

STEM Concepts that Reached Consensus after Round Three (N = 24) 

STEM Concept Categories Associated with Junior Livestock Projects Mean 

Science  

     Meat science  5.26 

Technology  

     Animal husbandry 5.22 

Engineering   

     Building facilities 5.17 

     Hauling livestock 5.17 

Note. Scale: “1” = “Strongly Disagree,” “2” = “Disagree,” “3” = “Somewhat Disagree,” “4” = “Somewhat 

Agree,” “5” = “Agree,” “6” = “Strongly Agree.” 
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Table 5 

 

STEM Concepts that Failed to Reach Consensus after Round Three (N = 24) 

 

STEM Concept Categories Associated with Junior Livestock Projects Mean 

Science  

     Understanding flight zones 4.61 

     Principles of heating and cooling 4.26 

     Entomology 3.65 

     Chemical analysis of soils  

     Chemical analysis of water 

3.09 

3.06 

Technology  

     Technology needed to properly apply fertilizer 3.09 

Engineering  

     Rubber feed pans on ground or feed pans that hang on fence 4.87 

     Electricity 4.26 

Mathematics  

     Genetics 4.96 

Note. Scale: “1” = “Strongly Disagree,” “2” = “Disagree,” “3” = “Somewhat Disagree,” “4” = “Somewhat 

Agree,” “5” = “Agree,” “6” = “Strongly Agree.” 

  

 After three rounds of the modified Delphi, 

21 concept categories reached consensus (m = 

5.00 or higher) with the panel of experts. Nine 

concept categories failed to reach consensus (m 

= ≤ 5.00).  

 

Conclusions 

  

  A panel of experts in the field of livestock 

evaluation and STEM education reached con-

sensus of agreement on 21 STEM concepts 

which students may be exposed to or experience 

during participation in a junior livestock project. 

Panelists reached consensus of agreement on the 

highest number of concepts from the subject of 

science. Accordingly, it may be concluded that 

there are more science-related concepts present 

in junior livestock projects. These results align 

with Sawer (1987) who identified animal sci-

ence knowledge as a benefit of raising livestock. 

However, the highest mean score (m = 5.87) was 

received on the engineering concept of presenta-

tion of the animal. It can be concluded that the 

panel of experts believe students who participate 

in junior livestock projects have a greater oppor-

tunity to learn about proper presentation of the 

animal. While an engineering concept received 

the highest mean, this subject area had the low-

est number of concept categories identified in 

round one, thus the lowest number of concepts  

 

which reached consensus. What is the cause of 

this disconnect between engineering concepts 

and STEM competencies? This subject requires 

further investigation. 

 The second highest concept category is live-

stock evaluation (m = 5.70). It may be concluded 

that the expert panel sees a great opportunity for 

students involved in junior livestock projects to 

gain knowledge in the area of livestock evalua-

tion. Being around livestock and attending 

shows, students have ample opportunity to learn 

characteristics which make a livestock animal 

desirable or valuable. Listening to judges’ oral 

reasons or justifications for placing a class often 

involves meat science or reproduction terminol-

ogy. This knowledge can help develop the stu-

dent’s ability to select desirable livestock in the 

future.   

 Three concepts reached consensus at the 

lowest mean (m = 5.00): Reproduction, genetics, 

and marketing and networking. Although junior 

livestock projects can deal with reproduction, 

genetics, and marketing and networking, it is 

concluded that many of these higher level pro-

cesses are handled by adults involved in the pro-

ject. These projects are often completed before 

the animal is bred, therefore the student may 

miss the reproduction or genetic selection of a 

mate for the animal. Also, students may not be 

involved in the sale of the animal after the show 
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season is complete, therefore lacking the market-

ing or networking knowledge.  

 Per Rusk et al. (2003), students who partici-

pate in junior livestock projects are able to see 

parallels in their core subject classrooms. The 

concepts on which the panel reached consensus 

of agreement are often taught in a core subject 

classroom. If each concept is re-taught in a dif-

ferent manner during participation in a junior 

livestock project, these projects can provide a 

context for those abstract core concept princi-

ples. This connection may help agricultural edu-

cation and 4-H remain relevant in our education-

al system as a way to apply complex concepts.  

 

Recommendations 

 

Recommendations for Practice 

  

 The link between science, technology, engi-

neering, and mathematics core subject education 

and the concepts present in junior livestock pro-

jects should be emphasized. It is the responsibil-

ity of the teacher/advisor to highlight STEM 

concepts while supervising junior livestock pro-

jects, but the student is also responsible for be-

ing involved in all aspects of raising livestock.  

 Teachers/advisors should work with core 

subject teachers to use a standardized STEM 

curriculum. Using a standardized curriculum 

increases the likelihood of formulas or vocabu-

lary repetition, helping students make a connec-

tion between the core subject concepts they learn 

in math or science with real world livestock pro-

duction. It is also recommended that the current 

curriculum be updated to include STEM connec-

tions. 4-H leaders and agricultural education 

teachers struggle to find STEM curriculum in 

the area of junior livestock projects. Additional 

curriculum development is needed in order to 

facilitate quality instruction of STEM related to 

junior livestock projects. Knowledge of STEM 

concepts being taught and helping teachers and 

leaders make connections to STEM, may lead to 

increased teaching efficacy in STEM related 

content areas.    

 

 

 

 

 

Recommendations for Future Research 

  

 Rusk et al. (2003) found 32% of respondents 

admitted to using animal physiology knowledge 

gained through livestock projects during science 

courses in school. Results of this study suggest 

that concepts such as animal physiology, and 

many others, are associated with participation in 

junior livestock projects. However, research 

should be conducted to determine which con-

cepts and to what degree students are actually 

learning through involvement in these projects. 

Also, do students who participate in livestock 

projects score higher on mathematics and/or sci-

ence standardized exams? If 4-H leaders and 

FFA advisors are responsible for teaching these 

concepts, research should be conducted to de-

termine best practices for teaching STEM con-

cepts to students. Moreover, how are teaching 

STEM concepts through participation in junior 

livestock projects benefitting students in the core 

subject classroom? One student from the Rusk et 

al. (2003) study specifically said, “In biology, 

my 4-H animal experience has given me more of 

a hands-on approach to various life processes 

like reproduction, birth, death, disease, etc.” (p. 

7). Another respondent said, “I was able to relate 

to the [advanced biology] class what I already 

knew from being involved with my own 4-H 

livestock and I was able to fully understand what 

was being taught” (Rusk et al., 2003, p. 7). This 

warrants additional inquiry.   

 According to the panel of experts, math and 

science concepts were more prevalent in junior 

livestock projects. Conversely, experts identified 

fewer technology and engineering concepts as 

being present within junior livestock projects. 

Does this signal that our agricultural education 

teachers and 4-H leaders provide more science 

and math applications during project supervi-

sion? Do the teachers and leaders find engineer-

ing and technology concepts more difficult to 

integrate in their instruction? Additional study is 

needed to understand more clearly the potential 

for STEM integration in all areas through junior 

livestock projects.  

 The concepts which did not reach consensus 

of agreement may reflect the nature of junior 

livestock projects. Rusk et al. (2003) pointed out 

“knowledge gained and experience gained” dur-

ing livestock projects are closely related (p. 1). It 
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is quite possible that those concepts which failed 

to reach consensus are areas which the expert 

panel felt students were not involved in as ac-

tively. The amount of STEM concept knowledge 

a student gains through participation in junior 

livestock projects depends on how deeply the 

student was involved in all aspects of their pro-

ject. Further investigation is necessary to deter-

mine the level to which students are involved 

with their livestock project.   
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Barriers and Solutions to Recruitment Strategies of 

Students into Post-Secondary Agricultural Education 

Programs:  A Focus Group Approach  
 

Jennifer Calvin 

Seburn L. Pense 

Southern Illinois University, Carbondale 

 

This qualitative study utilized focus group interviews of secondary Illinois agricultural education 

teachers to investigate the continuing problem of student recruitment into teacher preparation pro-

grams of agricultural education.  Using signal theory, image theory and person-organization fit theory, 

the researchers identified five themes relating to recruitment issues:  time, the economy, family, 

technology and image.  Each theme is described through the words of the participants and solutions are 

suggested for improving recruitment. 

 

Keywords:  agricultural education; college recruiting; teacher perceptions  

 

 The applied sciences, such as family and 

consumer science and agricultural education 

have perennially had difficulties in filling teach-

ing positions in the secondary school systems.  

In agricultural education, this teacher shortage 

has been a problem for nearly 100 years (Camp, 

2000).  In 2011, it was estimated that over two 

million teachers would be needed in the U.S. 

due to attrition, retirements and growing student 

enrollments (NSEA).  While there are numerous 

factors such as legislation and public perception 

affecting whether graduates go on to become 

agricultural education teachers, recruitment of 

high school students into agricultural education 

teacher programs continues to be of concern 

(Kantrovich, 2007). 

Various studies have examined whether sec-

ondary agriculture students intend to pursue 

teaching in agriculture as a career (Lawver & 

Torres, 2012), what expert secondary agricultur-

al education teachers perceive to be the prob-

lems in recruiting secondary students into teach-

ing (Dyer & Breja, 2003), the characteristics that 

determine students’ decisions to choose agricul-

tural education as a career (Park & Rudd, 2005), 

factors that influence students’ decisions to pur-

sue agricultural education as a career (Reis & 

Kahler, 1997), and the factors that influence 

which area of agricultural science to study as a 

major in college (Wildman & Torres, 2001).  

However, after these periodic examinations, we 

do not yet have a clear understanding of why 

secondary agriculture students do not choose 

agricultural education as a career, nor do we 

understand why recruiting secondary agriculture 

students into agricultural education college pro-

grams continues to be so difficult.   

Therefore, the purpose of this study was to 

identify potential barriers to the successful re-

cruitment of quality students into teacher educa-

tion programs for agricultural education as well 

as potential solutions to the recruitment prob-

lems.  This first study, of three planned studies, 

used focus group interviews with secondary 

agricultural education teachers to obtain in depth 

information on perceptions of existing recruiting 

barriers, how to improve recruiting efforts, and 

to identify the particular recruiting concerns that 

arose during the recent economic downturn.  In 

particular, the study addressed the following 

research questions: 

1. What are the perceptions of secondary 

agricultural education teachers of the 

current barriers to secondary students 

entering agriculture teacher education 

programs? 

2. Has the perception of these barriers by 

secondary agricultural education teach-

ers changed in any way since the begin-

ning of the recent recession?  If so, 

how? 
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3. Do secondary agricultural education 

teachers feel that the current Illinois 

economic situation has had any impact 

on recruiting secondary students into ag-

riculture teacher education college pro-

grams?  If so, how? 

4. What are Colleges of Agriculture in Illi-

nois doing “right” in recruiting agricul-

ture teacher education students? 

5. What are Colleges of Agriculture in Illi-

nois doing “wrong” in recruiting agri-

culture teacher education students? 

6. What do secondary agricultural educa-

tion teachers perceive as possible solu-

tions for recruiting more students into 

teacher preparation programs for agri-

cultural education? 

 

Conceptual Framework 

 

 There is considerable research that examines 

recruiting in business and universities; this ex-

tant literature is generally based on 1) signaling 

theory (Spence, 1973) which indicates that op-

posing sides of a recruitment process have 

asymmetrical access to information about a job 

or situation; 2) image theory (Beach 1990) 

which indicates that organizational image (that 

is, the overall impression of the organization) 

and/or recruiter image strongly influence recruit-

ing success and 3) person-organization fit (Cable 

& Judge, 1996) which proposes that recruits will 

be more strongly attracted to organizations that 

are similar to them, but that new hires will leave 

once selected if the organization is not as similar 

as they were led to believe (Schneider, 1987).   

 To place this in context, secondary agricul-

ture students do not have the same information 

that those working as agriculture educators have 

about the job, nor do they have the same infor-

mation that agriculture educators have about 

agricultural education as a college major (Park 

& Rudd, 2005). Students receive signals from 

their high school agriculture teachers, and inter-

pret them based on incomplete information.  

While teachers likely share information about 

the job of being an agriculture educator, students 

still would have incomplete information until 

they actually have experience on the job. 

 Colleges of Agriculture place various types 

of information into brochures, on websites and 

on posters and send this information out to sec-

ondary agriculture students; however, this in-

formation is also incomplete, highlighting what 

the college wants students to know.  Hence, 

Colleges of Agriculture can only hope that the 

information they choose to share provides strong 

enough positive signals to recruit secondary 

students into a career teaching agriculture.   

 Signal theory further indicates that although 

the person being recruited has incomplete in-

formation, or if the person being recruited is 

uncertain about the situation, inferences will be 

drawn from the information that is available, 

whether positive or negative, and decisions will 

be made based on the cues taken from available 

information (Braddy, Meade & Kroustalis, 2008; 

Rynes, Bretz & Gerhart, 1991).  This is general-

ly true for all types of information from all types 

of sources.  

 In terms of perceived similarity with an 

organization, most of the psychological and 

management research defines this perception in 

terms of person-organization fit.  Combining 

signal theory and perceived fit with an organiza-

tion, students being recruited into agricultural 

education teacher programs will use the signals 

presented through college websites, posters, 

brochures, their teachers and contact with pro-

fessors at the agriculture colleges to determine 

whether or not teaching agriculture is a good fit 

as a career, and whether a particular college 

program is a good fit for that student. Parents of 

these students are also likely to determine 

whether the college program will be a good fit 

for their child based on these signals. 

 The many signals sent out by the agriculture 

colleges present an image to the potential stu-

dents and their parents.  In studies that examine 

intent to apply for jobs, organizational image 

and recruiter image have both been found to 

play a role in whether the candidate does indeed 

apply (Stevens, Dragoni, & Collins, 2001).  

Ryan, Horvath and Kriska (2005), found that 

given an overall favorable image of an organiza-

tion, both race and gender of the recruiter were 

related to intentions to apply.    

 While none of these theories have been ex-

amined within the agricultural education litera-

ture, it seems likely that the combination of sig-

nal theory, image theory and person-

organization fit theory could contribute to our 
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understanding of the ongoing recruitment prob-

lem in agriculture education. 

 

Methods 

 

 This was a qualitative research study using a 

semi-structured interview protocol and theory 

driven analysis of data collected from two focus 

groups.  The population for this study consisted 

of current secondary agricultural education 

teachers in southern Illinois who were attending 

a professional development conference at South-

ern Illinois University-Carbondale (SIUC) in 

June of 2012.  These teachers had accompanied 

their secondary students to campus; the students 

engaged in a conference on cooperatives, while 

the teachers attended professional development 

sessions.  Students, teachers, faculty and admin-

istrators from SIUC shared lunch and other ac-

tivities over two days. All current secondary 

agricultural education teachers in attendance 

were asked to participate in the study and all 23 

chose to participate for a 100% participation 

rate. 

 The researchers (one from agricultural edu-

cation and one from human resources manage-

ment) were given two 45 minute sessions during 

the conference to meet with the agricultural 

education teachers between professional devel-

opment sessions.  Each participant completed a 

consent form and a demographic survey prior to 

entering the conference room where the focus 

group interviews were conducted.  While the 

first focus group of twelve participated in an 

interview session, the second group of eleven 

participated in a professional development ses-

sion. After 45 minutes, the groups switched 

activities. A research assistant working in both 

sessions assigned a code to each participant, 

took notes, and made an audio recording of each 

focus group session.  The interviewing research-

er also made an audio recording and took notes 

during the interview sessions.   

 The semi-structured interview questions 

were developed based on a literature review of 

the theories used as the conceptual basis for this 

study, the research on issues of recruiting for 

agriculture teacher education and on reports in 

the media of the impact of the recent recession 

on various careers.  The semi-structured inter-

view protocol was pilot tested on graduate stu-

dents who have taught business education at the 

secondary level.  Minor adjustments were made 

to the interview protocol based on this pilot test.   

 During each of the focus group sessions, 

questions from the semi-structured interview 

protocol were asked and then the researcher 

conducting the interviews probed for additional 

information based on responses received.  The 

researcher from human resource management 

conducted the interviews since she had extensive 

experience in conducting research interviews 

and in qualitative research methods.  In addition, 

she had no preconceived biases regarding agri-

cultural education and therefore was likely less 

biased regarding questions, responses and prob-

ing questions that were asked.  Once the two 

focus group interview sessions were completed, 

the research assistant and both researchers met 

to discuss topics covered in the sessions and to 

fill in any gaps in notes taken.   

 The audio recordings of the focus group 

sessions were later transcribed.  Transcriptions 

were compared to the audio recordings then 

compared to notes taken during the two inter-

view sessions, and any discrepancies were re-

solved through member checking with the par-

ticipants involved in the focus group interviews 

to ensure trustworthiness of the study (Boyatzis, 

1998).   

 Trustworthiness is generally more appropri-

ate than reliability and validity in qualitative 

studies (Rubin & Rubin, 2011).  Lincoln and 

Guba (2007) define trustworthiness as including 

four criteria:  credibility, transferability, depend-

ability and confirmability.  Using the Lincoln 

and Guba guidelines, in this study, credibility 

and confirmability were established through 

familiarity with the group to be studied by the 

agriculture teacher education researcher and the 

research assistant, member checking of tran-

scripts, and triangulation of notes, recordings of 

focus group interviews and observations of par-

ticipants.  Shenton (2004) suggests that transfer-

ability can be established through thick descrip-

tion of the participants, the interview situation, 

locations, the phenomenon to be studied and the 

situation of the study.  In this way, other re-

searchers can determine whether this study has 

transferability to their research or practice situa-

tion.  All are addressed in the Findings section 

of this paper.  Shenton (2004) further suggests 
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that dependability is more appropriate in qualita-

tive research, as the findings are not generaliza-

ble rather, “the processes within the study 

should be reported in detail, thereby enabling a 

future researcher to repeat the work,” (p. 71).   

 Once the transcriptions were finalized, the 

researchers independently examined the tran-

scripts for themes that relate to the signaling 

theory, image theory and fit theory.  Initial 

themes were next reviewed by the two research-

ers working together and after discussion, simi-

lar themes were combined until five general 

themes were identified that fit the data collected.  

Two additional themes appeared to be connected 

to local issues and are addressed separately in 

the findings. 

 

Findings 

 

Demographics 

  

 The professional development conference 

has been held for numerous years and the group 

of teachers in attendance knew each other and 

the agricultural education researcher on this 

study well.  Many were students together at area 

colleges and some were the high school teachers 

of the younger members of this group.    The 

population was 100% white and 21.7% female.  

The population averaged fourteen years of 

teaching experience overall, with a range from 

40 years teaching experience to those who had 

just graduated and had not yet begun teaching.  

Some of the population in this study taught in 

other areas of career and technical education as 

well as agricultural education.  The average 

length of time teaching agricultural education 

was 13.5 years.  The ages of the population 

ranged from 23 to 66.  All 23 of the participants 

taught agricultural education in Illinois District 

#5 or were scheduled to begin teaching in Illi-

nois during the 2012-13 academic year.  Our 

population was not diverse; however this is not 

uncommon in agricultural education as there 

have been ongoing issues with recruiting minori-

ty students into agricultural education teacher 

programs (Dyer & Breja, 2003).  

 

 

 

 

Themes   

 

 Five general themes were identified in the 

data collected from the two focus groups. Since 

this study utilized an intact population, results 

from both focus groups were combined and 

treated as one case study.  Further, both groups 

were remarkably similar in what they saw as 

barriers to recruiting high school students into a 

career as an agricultural education teacher and 

what they saw as potential solutions to those 

barriers.  The combined data yielded the follow-

ing five general themes:  1) time, 2) the econo-

my, 3) family, 4) technology and 5) image.  

Each will be discussed in terms of how the par-

ticipants described them as both barriers and 

solutions, and then each will be related to the 

three theories that form the conceptual frame-

work of this study and the extant literature on 

recruiting. 

 

Barriers to Recruiting 

 

 Time. Our population mentioned two prima-

ry factors relating to time: 1) agricultural educa-

tion teachers spend more time outside the class-

room with students than other teachers; and 2) it 

can take more time than it should to obtain certi-

fication to teach agricultural education.  Agricul-

tural education teachers spend time with stu-

dents on FFA activities, attending contests, and 

accompanying students to various programs on 

college campuses.  As a result, students see the 

time commitment required of agricultural educa-

tion teachers as a negative signal and may not 

want a career that consumes so much of their 

time.  As one male participant mentioned, “I 

probably spend an extra 600-700 hours outside 

of class with my students each year.”  Others 

concurred and indicated that they all spend more 

time with their students than is strictly required 

so that students can participate in as many func-

tions as possible.  Another male participant indi-

cated that “agricultural education is not a nine-

month job.”  One male participant indicated that 

the time commitment of an agricultural educa-

tion teacher “makes it hard for a woman to work 

in this field.”  

 Within the high school, the time commit-

ment required for students in agricultural educa-

tion is problematic.  Our participants explained 
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that core curriculum class requirements some-

times make it difficult for students to enroll in 

agricultural education courses.  Further, agricul-

tural education students want to participate in 

such high school activities as sports and band, 

and often must hold jobs that compete with FFA 

and other agricultural education activities.  As a 

result of this time conflict, some students end up 

leaving agricultural education programs in high 

school.  The difficulties in enrolling in agricul-

tural education courses, along with the percep-

tion that their teachers must spend a great deal of 

extra time with students, create a barrier to re-

cruitment of students into colleges of agriculture 

according to our participants. 

 The participants also stated that it can be 

difficult for post-secondary students to complete 

their college programs and obtain certification 

within four years.  Some of the participants 

shared that they had first attended a two-year 

community college before transferring to a four-

year university.  When courses are difficult to 

transfer, the time required at the four-year insti-

tution increases.  Further, participants brought 

up issues of testing for certification as time bar-

riers. One participant stated that (college) “aca-

demic advisors get a commission for keeping 

students in school extra semesters” which pro-

duced laughter among the group, but also many 

nodding heads, indicating general agreement.  

Several mentioned that “there are too many 

hoops that students have to jump through” to 

obtain a college degree and certification in 

teaching agricultural education.   

 The Economy.  Questions about the affect 

of the recent recession were not asked until one 

participant brought up the subject of budgets and 

money in the schools.  He stated, “We didn’t 

hear about budgets before 2007.  From 2008 to 

2012, the primary concern in schools is the 

money.”  When follow up questions were asked, 

all of the participants agreed that the economy 

has had an impact on the ability to recruit stu-

dents into agricultural education teacher pro-

grams.  As one man stated, “The recession is not 

the only role, but it plays a big role.”   

 One of the female participants attempted to 

bring up the issue of salary, but was drowned 

out by several men who mentioned that the 

state’s plans to reduce salaries and pensions 

“make it hard to counsel students into this field.”  

Instead, our participants report that school coun-

selors “advise students toward more lucrative 

fields.” While this is not a new issue, the inter-

viewees indicated that the issue has been exac-

erbated by the recent recession.  Another male 

participant explained that “the time required and 

the pay we get aren’t close.” Yet another man 

stated that “it’s hard to push kids into an area 

that’s going to cause grief.”  It was clear that the 

23 agricultural education teachers included in 

this study feel that current economic conditions 

have sent very negative signals to students that 

will make it more difficult to recruit quality 

students into agricultural education teacher pro-

grams.   

 Several participants brought up issues of 

closing agricultural education programs in sec-

ondary schools due to budget cuts.  Although all 

agreed that there is currently a shortage of 

teachers in the field, there was a general percep-

tion that secondary agricultural education pro-

grams are currently at risk and that Illinois Sen-

ate Bill #7, Performance Evaluation Reform Act 

(PERA) which instituted a new evaluation sys-

tem “will make it much easier for administrators 

to get rid of them” (agriculture programs). 

 Family.  Despite the time and money issues, 

our participants are passionate about their jobs 

and the students they serve.  After listening to 

general comments about how much they care 

about their students, the interviewing researcher 

suggested that the participants seemed to have a 

strong sense of community and the emphatic 

response was “no, we’re a family!”  One male 

participant mentioned that “we spend more time 

and know our kids better” than other teachers.  

A female participant stated that because of FFA 

activities agricultural education teachers “spend 

lots of car time” with students. This leads to 

more sharing and understanding of students’ 

needs.  However, she also clarified that since so 

many students now have cell phones, less con-

versation currently takes place on these FFA 

trips.  Other participants agreed that technology 

has reduced interactions; however students are 

“still treated as my kids.”  One man indicated 

that agriculture educators serve as role models 

for students in the classroom and out.  “We’re 

with these students before school, at lunch and 

after school.”  Several participants indicated that 

the success of their students is what keeps them 
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teaching.  There was general agreement that at 

the secondary level, students develop leadership 

and character in agricultural education pro-

grams. 

 The participants also indicated that parents 

believe that these agricultural education teachers 

support their children like family and that the 

teachers have their children’s best interests at 

heart.  However, once students begin to look at 

college agriculture programs, that “feeling of 

family is lost,” according to one female partici-

pant.  The same female participant further ex-

plained that “we need to treat our college re-

cruits the same way that we treat our high school 

students.”  General discussion suggested that 

students and their parents are looking for indica-

tors that the college is going to treat their child 

like family and provide strong support to their 

child throughout the college program.  Unfortu-

nately, our group of participants felt that at most 

colleges of agriculture, this type of support and 

caring is missing.  Participants reported that at 

recruiting functions, professors often do not 

make an appearance, let alone take the time to 

learn the names of students and their parents.   

 Communication among this family of teach-

ers, students and parents is seen as critical to the 

success of students.  Participants indicate that 

communication is often missing at the college 

level.  The lack of communication begins with 

college professors failing to make visits to high 

school programs and continues with a lack of 

FFA contests and activities on campuses, little 

advisement on college programs, and little 

communication regarding student teaching as-

signments once they are enrolled.  As one man 

stated, “getting kids on campus is not enough.”  

Another agreed, “You have to build relation-

ships with these students if you want them to 

come to your college.”   Yet another emphatical-

ly stated that “passion is lacking in the universi-

ty systems.” 

 Technology. Our participants generally 

agreed that colleges of agriculture are not using 

technology effectively to reach students in re-

cruiting efforts.  While all universities in Illinois 

have a web page for their agricultural education 

programs, the participants believed that most are 

not kept up to date and, according to our partici-

pants, none were interactive or interesting to 

secondary students. “The web page doesn’t real-

ly do anything,” mentioned one woman and 

most of the group agreed.  Colleges of agricul-

ture often use email to contact potential recruits; 

our participants felt that their students would not 

even read these communications.  Our partici-

pants also perceived that professors of agricul-

ture lack the technology skills needed to reach 

out to secondary students.  “Facebook is what 

they use.  Period.” And, while colleges of agri-

culture have Facebook pages, most are not fre-

quently used, nor do they provide the types of 

information students and parents are looking for 

according to our participants.  Several partici-

pants mentioned that texting and Tweeting 

would be more effective for disseminating in-

formation to high school students. “They would 

read those” one of the younger male participants 

stated, and all agreed. 

 Image.  Our participants indicated that agri-

culture and agricultural education have an image 

problem.  Worse, due to the budget issues most 

states now face, teaching in general now has a 

serious image problem as well, according to our 

participants.  Finally, the group felt that some 

colleges of agriculture have specific image prob-

lems.   

 As one man explained, “there is a problem 

of consumer versus the reality of what agricul-

ture really is.  Consumers don’t know what ag 

is; only 2% of the population is in agriculture 

now and we’ve lost the identity of agriculture as 

important.”  Several others concurred and fur-

ther explained “more kids are from towns now, 

and farms are seen as second class people.”  

“Parents, counselors, and other people are advis-

ing students out of the field.  They say that 

teaching ag, there’s no need for it anymore.”  

One man explained that “we aren’t a rural socie-

ty anymore and the work ethic has changed.  

Money is more of a priority than working for it.” 

 Perhaps equally troubling, the group felt 

“the image of teachers in general – kids see the 

crap we have to put up with. Bad kids.  All the 

extra crap we have to do.  Why would they want 

to get into it?”  Another mentioned that “(name 

withheld) touched on it – going into other pro-

grams – it’s easier and there’s more job security 

and fewer hoops.”  Still another mentioned that 

“parents don’t want their kids to teach – they 

push them into higher paying careers.”  Still 

others suggested that it takes too much work to 
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obtain a teaching degree, that there seems to be a 

trend among students to have less commitment 

to education, and that there is a decrease in the 

general work ethic of high school students. 

“They want the money, not the work,” was one 

comment that seemed to sum up the general 

feelings of the group.  One of the women stated 

“the education climate isn’t good right now.  

Declining pensions and salaries have led to a 

negative climate.”  One of the men expanded on 

this saying “increasing retirement age require-

ments, reduced compensation and pension sys-

tems in general are hurting education right 

now.”  Another woman mentioned “teaching 

used to be a great profession, but now you get 

much less.”  Further, she explained “teaching 

used to be a transition from college.  Now, it’s 

hard to get into teaching- it takes more money to 

get in for less pay after.” 

 Our participants felt that most colleges of 

agriculture in the state have an image problem 

and that programs have declined over the past 20 

years.  Fewer professors working in agriculture 

colleges have led to fewer interactions with high 

school programs.  In addition, our participants 

felt that “faculty (at universities) need to take a 

more active role with ag ed teachers.”  However, 

there was general agreement that there are some 

programs doing this.  One woman mentioned 

that “job placement stats should be communicat-

ed and you should get recent grads to communi-

cate with those thinking about ag ed careers.”  

Several participants mentioned that current col-

lege programs “don’t prepare you.  We need 

more professional development in the pro-

grams.”  Another mentioned that while in col-

lege “student teachers need better advisement” 

to be successful once in the field. 

 

Solutions to Recruiting Barriers 

 

 Fortunately, our participants had numerous 

ideas as to how these recruitment barriers could 

be overcome.  This section addresses those ide-

as. 

 Time.  Although the participants indicated 

that they spend a great deal of time with their 

students, they didn’t feel that college professors 

spent enough time with potential recruits or with 

the secondary teachers.  As one participant stat-

ed, “does (name withheld) want my students?  

They’ve made no effort to get to know me.”  

One woman stated that, “professors should come 

to the schools more than one time per year.  It’s 

hard to get someone to come.”  Another woman 

indicated “getting kids on campus is not 

enough.”  This group of secondary teachers felt 

that professors need to spend time in the high 

schools with the students and that students 

should spend more time on college campuses 

getting to know the professors and the programs 

available. “You have to make a presence.  At 

FFA events, professors should get involved.  

The high school teachers are here, the professors 

are not,” one man explained.  Overall, the partic-

ipants felt that spending time on programs that 

bring kids to campus would be time well spent 

in terms of recruiting students into agriculture 

education teacher programs.  One man suggested 

that “other ag professors should be involved, not 

just ag ed.” Another suggested “the university 

should give them (professors) time” (for these 

events).   

 The Economy.  Although there are serious 

issues with the economy, the participants felt 

strongly that teaching is still a good career and 

that the negatives of the economy can be over-

come in recruiting.  First, they suggested that 

colleges of agriculture do a better job of letting 

recruits know that there are many agricultural 

education jobs available and that employment 

upon graduation is likely.  “Demand is there,” 

one of the participants stated.  Another added 

“job placement stats should be communicated.”  

And, in spite of the cutbacks states are consider-

ing, the participants felt that “teaching is still a 

good profession” that “pays pretty well.”  Our 

participants believed this information needs to 

be disseminated to students and their parents.  

Finally, one woman mentioned that “tuition 

waivers, scholarships – even little ones would 

help.” 

 Family.  Our participants were proud of the 

family atmosphere that agricultural education 

programs have in secondary schools.  They be-

lieved that this family atmosphere can and 

should be continued in college programs. “You 

(colleges) need to treat students like we treat our 

high school students,” one woman stated.  “You 

have to get the parents” another indicated.  All 

agreed that parents want the same passionate 

care for their children during their college pro-
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grams that high school programs provide.  Col-

leges of agriculture should spend time getting to 

know the parents, as well as the students, 

through campus programs and time spent visit-

ing high school programs, according to our par-

ticipants.    

 Technology.  Although all colleges of agri-

culture have a web site, the participants suggest-

ed that important information needs to be more 

accessible, for example, putting job placement 

rates on websites or on Facebook so that stu-

dents and parents can readily access them.  Our 

population also suggests that college faculty 

spend time tweeting and texting information to 

high school students.  “Tweet and texts would be 

more effective,” than using email to disseminate 

information. 

 In addition, our participants felt that web-

sites need to be easier to use and more interac-

tive.  Static, out of date information is not attrac-

tive to high school students.  The current “web 

page doesn’t really do anything,” perception was 

prevalent in our group. Although funds are tight 

at Illinois universities, time and money should 

be spent to improve websites and other uses of 

technology in recruiting students to agriculture 

teacher education programs.  

 Image.  Participants had fewer ideas to rem-

edy the image problems previously expressed.  

Some felt that if universities spend more time 

with high school students and teachers, use more 

current technologies, and treat potential students 

more like family, many of the image problems 

colleges of agriculture have would improve.  

Still another indicated that “as the economy 

improves, teaching as a career will look better.”  

Still another indicated that, “they don’t have a 

clue how much money is in ag right now.”  This 

group of 23 agricultural education teachers 

agreed that if high school students and parents 

understood how much money there is in the 

industry, agricultural education as a career might 

be more attractive.  Another man suggested that 

“you have to educate your counselors” so that 

students and parents will have a better under-

standing of agricultural education as a career 

choice.  One of the women reiterated that we 

need to “get recent grads to communicate with 

those thinking about ag ed careers” to improve 

the image that there is a real need for agricultur-

al education teachers in secondary schools. 

 Perceived Local Issues.  Our population 

agr-eed some changes to the Illinois agriculture 

teacher education curriculum are necessary.  

Comments such as “the program covers irrele-

vant topics,” “IEA, NEA and things like that are 

never covered,” and “don’t prepare them for 

student teaching” are real concerns for these 

participants.  “Right now, the program doesn’t 

prepare you.  We need professional development 

extras,” seemed to sum up the group’s feelings 

on current curricula.  

 A related but separate theme our participants 

brought up was the articulation from junior col-

leges to four-year colleges.  “The hoops of get-

ting credits transferred wouldn’t be so bad if 

advisors at universities would help more,” ex-

plained one woman. This issue is not unique to 

agricultural education in Illinois, and many uni-

versities are working to make the transfer pro-

cess easier.  However, current difficulties with 

articulation are a negative signal to potential 

students. 

 

Discussion 

 

Signal Theory, Image Theory and Person-

Organization Fit Theory and Recruiting for 

Colleges of Agriculture and Teacher Educa-

tion Programs   

 

 Our five themes represent signals that 23 

current secondary agricultural education teach-

ers in District #5 view as either negative or posi-

tive signals being sent to prospective college 

students.  Those negative signals were reported 

as barriers to recruiting students into agriculture 

teacher education programs, while the positive 

signals were reported as solutions to recruiting 

issues.  These signals create an image of the 

profession and the colleges these high school 

graduates consider attending.  Based on these 

signals, and the images created by the signals, 

potential students determine whether or not they 

are a good fit for a particular college program.  

All three of the theories combine to contribute to 

students’ decisions about college program en-

rollments. 

 Time.  Similar to the findings of Dyer and 

Breja (2003), our participants indicated that time 

requirements are an important signal for students 

considering agriculture teacher education ca-
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reers.  Students often have to juggle agricultural 

education activities with other high school 

courses and activities and this can make recruit-

ing students difficult.  Dyer and Breja also found 

that increased high school graduation require-

ments have impacted the time that students can 

spend on agricultural education activities.  Our 

participants felt that these time issues were seri-

ous deterrents to recruiting high school students 

into the field.  

 While Park and Rudd (2005) found that 

spending more time with students contributed to 

students’ likelihood of choosing agricultural 

education as a major, our participants expressed 

mixed feelings about this aspect of time.  While 

many participants in the current study felt that 

spending more time would improve recruiting, 

equally as many felt that the signal being sent 

could be negative, as students would not want to 

commit so many hours to their careers.  A few 

felt this would be especially problematic for 

recruiting women into the field as time commit-

ments would interfere with family life. 

 While our participants felt that articulation 

from community colleges to four-year agricul-

ture teacher education programs was a problem, 

they did not express this in terms of time.  How-

ever, articulation issues do lead to longer college 

graduation timeframes (Aragon & Rios-Perez, 

2006) and this is a negative signal for many 

students.   

 In business situations, organization-person 

fit theory suggests that inside information about 

an organization can often assist an applicant in 

determining whether or not they would be a 

good fit with the organization (Cable & Turban, 

2001).  For potential recruits in agriculture 

teacher education, inside information can be a 

double edged sword.  Seeing their own high 

school teachers have to spend extra time on the 

job may allow potential recruits to determine 

that the time commitment required would not be 

a good fit for them.  On the other hand, the ac-

cess potential recruits have to this insider infor-

mation may mean that for those who do see a fit, 

they will be more likely to remain in the field as 

they already know and understand the time 

commitment required. 

 The Economy.  While other research has 

not specifically addressed the impact of the re-

cent economic downturn on recruiting efforts in 

agricultural education, our participants had nu-

merous concerns about changes to the field that 

have occurred as a result of Illinois state budget 

woes.  Perceptions that longer time to retire-

ment, reduced pensions, program evaluations, 

and salaries are all signals being sent to parents 

and potential students were viewed as problem-

atic signals for those in agriculture teacher edu-

cation in Illinois.  It is likely that this situation 

exists in many other states as well.  Further, our 

participants discussed issues of fit at length and 

perceived that many of the signals sent regarding 

such things as career availability, pay and re-

tirement are responsible for seeing agriculture 

teacher education as a poor fit for many stu-

dents.  

 Image.  Finally, our participants specifically 

addressed issues of image and how signals cur-

rently seen by secondary students present a poor 

image of teaching agricultural education and 

teaching, in general, as a career choice.  Many of 

these negative signals were a result of the recent 

economic downturn discussed above, however, 

teaching as a profession in general was seen as a 

negative signal and a poor fit for many potential 

recruits.  While our population believed that an 

improving economy might repair some of these 

negative perceptions, the idea that “education is 

under attack” needs to be addressed on a nation-

al level. 

 Technology.  Use of technology by the col-

leges of agriculture in Illinois was seen as “woe-

fully inadequate” and a negative signal to poten-

tial recruits.  Universities in general struggle to 

utilize web sites for recruitment purposes and 

often take an “egocentric” approach to the de-

sign of the web site (Mentz & Whiteside, 2003, 

pg. 11).  A student attempting to locate infor-

mation on any college website should not have 

to first figure out the organization’s structure; 

many colleges assume that students will know 

where to go to locate the information they need.  

To improve signals sent to potential recruits, 

design of the web should be intuitive and built 

with redundancies so that if the student does not 

locate the appropriate page where they think it 

should be, they can still find the information 

required.  In addition, a recent survey found that 

nearly 19 million people in rural areas of the 

U.S.A. do not have broadband access to the 

Internet (FCC, 2012).  Design of web sites 
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should consider that many rural recruits may 

have dial-up access only.   

 Our participants felt that technologies that 

high school students prefer to use should also be 

investigated more as tools for recruitment.  In 

1998, Schmidt reported on a program at Virginia 

Polytechnic Institute and State University that 

was implemented in the Wood Science and 

Technology Department.  This program utilized 

a Students Recruiting Students program, among 

others, that successfully increased the number of 

students in their programs.  High school students 

were sent a card from a graduate student re-

cruitment coordinator.  Students who returned 

the cards were contacted by the graduate student 

recruiter who was trained to coordinate all as-

pects of the recruiting process for the high 

school student.  Although the technology has 

changed since this program report was pub-

lished, the idea of using graduate students to 

contact high school students through texting and 

tweeting could be a way to improve recruitment 

results. The signals this type of a program would 

generate might address the technology barriers, 

the image barriers and the family barrier.   

 

Conclusions and Recommendations 

 

 The population of 23 current agricultural 

education teachers in southern Illinois inter-

viewed in this study suggested multiple barriers 

to recruitment of quality students for agriculture 

teacher education programs as well as potential 

solutions.  These barriers were consistent with 

issues found in previously reported studies; 

however, the recent economic downturn has 

exacerbated some issues and created some addi-

tional issues.  Like the Dyer and Breja (2003) 

study, this project found that issues with time, 

lack of support from counselors, the image of 

agriculture and increased graduation require-

ments are all factors that reduce the number of 

students recruited into agriculture teacher educa-

tion programs.  Our population also felt that the 

image of agriculture and agriculture education in 

particular, has been negatively impacted by the 

recent economic downturn.   

 Reis and Kahler (1997) found that parents 

and agriculture teachers play the biggest role in 

determining whether or not students enroll in 

agriculture programs at college.  Our partici-

pants agreed and felt that agriculture colleges 

need to send more positive signals to parents in 

terms of the career prospects for their children.   

Wildman and Torres (2001) found that previous 

experience in agriculture was the determining 

factor in why college students enrolled in agri-

culture programs.  Our participants felt that this 

experience with agricultural education at the 

high school level is critical, but is being pushed 

aside due to the demands of work, sports, and 

other activities that preclude participation in 

agriculture programs. 

 The results of this study indicate that Col-

leges of Agriculture must find a way to repair 

the image of agriculture in general and agricul-

tural education in particular.  Improving access 

to professors on campuses, sharing job place-

ment statistics with parents and school counse-

lors, and using newer technologies may help 

send more positive signals to those who have the 

most influence on whether or not students enroll 

in agricultural education programs.   

 Although economic woes on all college 

campuses reduce the likelihood that more pro-

fessors will be hired so that more time can be 

spent on recruiting, there are other ways that 

agricultural education professors can become 

more visible to potential recruits.  Sharing in-

formation and projects with high school teachers 

is one way that agricultural education programs 

can become more visible in the high schools.  In 

addition, programs such as the Virginia Tech 

Wood Sciences program mentioned above can 

improve relations and visibility with high school 

programs while not requiring more of the pro-

fessors’ time.  Better designed, interactive web 

pages can also provide insider information that 

can then be used by potential recruits and their 

parents to make decisions regarding fit with the 

program. 

 

Implications 

 

 A cause of concern for Agricultural Educa-

tion and other CTE programs stems from an on-

going shortage of secondary school teachers. 

Unless steps are taken to recruit students into 

teaching licensure programs at the university, 

secondary programs of agricultural education 

will close and the decline of enrollment will 

continue.  This will, in turn, impact a workforce 
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that has been decimated by the 2008-2012 na-

tional economic down turn. And, without newly 

trained personnel for entry level positions upon 

graduation from high school, an economic re-

covery for our country will be stymied. 

 Further, unless recruitment efforts can bol-

ster the numbers in the teacher education pro-

grams for agriculture, these programs will be 

targeted for elimination by college administra-

tors that are seeking to balance budgets through 

downsizing. With the elimination of teacher 

education programs in agricultural education, 

not only will numbers of secondary agricultural 

education teachers decrease, there will be no 

replacements for the large numbers of Baby 

Boomer teachers who are currently retiring.  

Again, with no newly trained replacements, 

secondary agricultural education programs will 

be closed.  The workforce in agriculture needs 

will again be unmet, and economic recovery in 

the United States will be negatively impacted. 

 Barriers to the successful recruitment of 

quality students into teacher education programs 

for agricultural education have been identified in 

this study and solutions to overcome these barri-

ers for the purpose of student recruitment have 

been suggested.  It is time to implement those 

solutions which will most effectively attract 

students into a fulfilling career path for Agricul-

tural Education.  A career path that, if selected 

by sufficient numbers, will result in secondary 

school classrooms which will prepare the next 

generation of agricultural workers and avert 

further economic decline in the United States. 

 

Limitations and Further Research 

 

 This study utilized a small available popula-

tion of 23 current agricultural education teachers 

from one district in Illinois.  While participation 

was 100%, this qualitative study is limited in the 

reach and, potentially, the themes that impact 

recruiting high school students into agricultural 

education teacher programs.  Further research is 

required that explores a larger population of both 

agricultural education teachers as well as re-

search that examines the potential high school 

student recruits.   

In addition, the population included in 

this study was not diverse.  Image theory postu-

lates that given an overall positive impression of 

an organization, the race and gender of the re-

cruiter has an influence on whether recruits 

choose that organization.  Further research on 

how to increase diversity in the field of agricul-

tural education is required to address this issue. 
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The challenge of retaining teachers in the profession of agricultural education is a prevalent and growing 

problem in the United States.  The purpose of this study was to determine the primary factors contributing 

to intention to leave the profession among Georgia agriculture teachers.  Teacher-participants responded 

to a web-based survey which sought to determine the following: the demographics of Georgia agriculture 

teachers, self-perceived likelihood of leaving the profession, job satisfaction as it relates to working con-

ditions, and contributing factors to self-perceived likelihood of leaving the profession.  Respondents were 

generally satisfied with their jobs, and the majority of teachers planned to remain in the profession.  Dif-

ferences were identified between genders in the area of job satisfaction and self-perceived likelihood of 

leaving their current position.  Teachers were most likely to leave the profession because of retirement, 

family, and commitments to children.  Teachers were most dissatisfied because of burnout. 

 

 Priority 3 of the American Association of 

Agricultural Education (AAAE) National Re-

search Agenda seeks research solutions to estab-

lish a “Sufficient Scientific and Professional 

Workforce That Addresses the Challenges of the 

21st Century” (Doerfert, 2011, p.  9).  To ac-

complish this requires teachers, but the teacher 

shortages in all educational disciplines, as well 

as in agricultural education, have reached a criti-

cal need point.  Nearly 10 years ago, prior to the 

current teacher shortage crisis, 58% of schools 

reported difficulty in filling teacher positions 

(Ingersoll, 2003).  In agricultural education, the 

shortage is well documented (Kantrovich, 2007), 

but studies exploring the impetus for this phe-

nomenon are fewer in number.  The teacher 

shortage issue forces many school systems to 

lower standards to fill teaching openings, thus 

creating higher levels of under qualified teachers 

and lower levels of school performance (Inger-

soll, 2003).  This overwhelming demand for 

teachers is caused primarily by turnover rather 

than increases in student enrollment or teacher 

retirement (Ingersoll, 2003), and no teacher sup-

ply strategy will work to supply our nation’s 

classrooms “if we do not reverse the debilitating  

 

 

rate of teacher attrition” (Unraveling the 

“Teacher Shortage,” 2002, p.  3).  Many of the  

vacant positions in agricultural education are 

caused by teacher attrition—those who decide to 

leave teaching for at least a one-year period. 

 Research has shown that many agriculture 

teachers are leaving the profession before re-

tirement—especially within the first five years 

of teaching (Kantrovich, 2007).  With the exist-

ence of a teacher shortage, extra emphasis 

should be placed on retention.  Because of attri-

tion, the gap of certified agriculture teachers 

needed to fill available agriculture positions con-

tinues to widen (Kantrovich, 2007).  Attrition 

also creates an added cost for taxpayers and 

governments.  For example, according to Afola-

bi, Nweke, Eads, and Stephens (2007), the cost 

to recruit, hire, and train teachers in Georgia 

who are lost to attrition was almost $400 million 

annually. 

 Many studies look at recruitment of teachers 

to the profession, but in order to address the 

teacher shortage in agricultural education, one 

must look at why teachers are leaving the pro-

fession.  When all corridors of education are 

combed, the major factors that contribute to at-

trition include: salary, retirement, family or per-
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sonal reasons, pursuit of another job, and dissat-

isfaction with working conditions (Ingersoll, 

2003).  One could deduce that all of these rea-

sons relate to one’s overall satisfaction with the 

profession.  Many studies have been conducted 

on agriculture teacher job satisfaction by survey-

ing those still in the profession (Cano & Miller, 

1992b; Castillo & Cano, 1999; Castillo, 

Conklin, & Cano, 1999; Thobega & Miller, 

2003; Walker, Garton, & Kitchel, 2004), but few 

studies have inventoried job satisfaction and 

how it relates to one’s intent to remain in the 

profession.  If one can understand the primary 

causes of attrition and identify the primary con-

tributors to job satisfaction, then the profession 

can address the problem of teacher attrition more 

thoroughly and objectively. 

 

Literature Review and Conceptu-

al/Theoretical Framework 

 

 The primary theory guiding this invest-

tigation was Grissmer and Kirby’s (1987) Hu-

man Capital Theory, but Ingersoll’s (2003) find-

ings regarding reasons behind teacher shortages 

and attrition were also part of the guiding 

framework for this study.  According to Griss-

mer and Kirby (1987), attrition is more likely in 

educators who are in their first few years of 

teaching and in teachers who are towards the 

end of their career; attrition is lowest among 

mid-career teachers.  Teachers early in their ca-

reer have less invested in the career, while 

teachers late in their career are nearing retire-

ment and many become eligible for early retire-

ment, thus increasing attrition rates (1987).   

 Grissmer and Kirby’s theory postulates that 

as individuals remain in a job, they gain certain 

forms of monetary and non-monetary capital in 

the workplace, with monetary capital including 

incentives such as salary, health benefits, pro-

motion opportunities, and retirement pensions, 

and non-monetary capital including items such 

as relationships with co-workers, working condi-

tions, hours, family expectations, availability of 

equipment and materials, and the attitudes and 

behaviors of students (1987).  The longer an in-

dividual remains in one occupation, the more 

capital (monetary and non-monetary) they ac-

quire.   

 The reasons for attrition among general edu-

cation teachers vary by age group, with younger 

teachers most likely to leave because of changes 

in family status or a move of residence.  In fact, 

46% of teachers leave the profession within the 

first five years of teaching (Ingersoll, 2003).  

Older teachers were most likely to leave late in 

their career due to early retirement benefits 

(Kirby & Grissmer, 1993).   

 The reasons for attrition vary when one 

compares those who permanently leave teaching 

with those who take a temporary break from the 

profession.  Among those taking a break in 

teaching, pregnancy and childbearing accounted 

for 47.3% of those involved in an Indiana survey 

(Kirby & Grissmer, 1993).  This is likely a trend 

in all states as well as within the specific teach-

ing area of agricultural education.  The second 

most likely cause for temporary attrition among 

those Indiana teachers was the opportunity to try 

another career.  A change in geographic location 

has also been ranked high among early career 

educators (Kirby & Grissmer,1993).  Ingersoll 

(2003) confirmed these numbers by reporting 

that teacher departures relating to family or per-

sonal reasons – including pregnancy, raising of 

children, health issues, and family moves – ac-

counted for 44% of teacher turnover.   

 Again, Human Capital Theory purports that 

attrition is usually directly related to the amount 

of capital a person holds in their job (Grissmer 

& Kirby, 1987).  The factors that create capital – 

family commitments, job expectations, and rela-

tionships with co-workers – also determine 

one’s overall satisfaction with a job (Ingersoll, 

2003).  Therefore, if one knows what causes job 

satisfaction and dissatisfaction in agriculture 

teachers, programs may be developed to target 

these areas in agriculture teachers (Cano & Mil-

ler, 1992b).  According to Bruening and Hoover 

(1991), the level of satisfaction “secondary agri-

cultural education teachers [had] with their jobs 

was best explained by the fulfillment the teach-

ers received from teaching and the satisfaction 

they derived from teaching” (p.  42).  Many 

studies have discovered that most agriculture 

teachers are satisfied with their job when it 

comes to the working conditions and the satisfy-

ing factors of achievement, advancement, recog-

nition, responsibility, and the work itself (Cas-

tillo & Cano, 1999; Dainty, Sandford, Su, & 
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Belcher, 2011).  However, job satisfaction re-

lates to more than just working conditions; it 

also includes family attributes such as marital 

satisfaction and the conflict between parental 

and professional responsibilities (Odell, 

Cochran, Lawrence, & Gartin, 1990).  Job satis-

faction as it relates to personal and family rea-

sons, especially among women, has been found 

to be low in previous studies (Foster, 2001). 

 Based upon the Human Capital Theory and 

studies involving attrition and job satisfaction, 

the following conceptual model (Figure 1) has 

been developed to frame this study and future 

agriculture teacher retention research.  The con-

ceptual model depicts the primary categories 

that contribute to job satisfaction as a whole and 

demonstrates how job satisfaction relates to 

teacher retention and attrition.  Literature sup-

porting the comprehensiveness of the conceptual 

model is summarized, but this study focused on 

the variables within the Working Conditions 

category.   

 

Working Conditions 

 

 The conceptual model outlines working 

conditions including administrative support, stu-

dent demographics and behavior, school envi-

ronment, and additional job expectations.  Many 

studies have examined job satisfaction as it re-

lates to working conditions (Bennett, Iverson, 

Rohs, Langone, & Edwards, 2002; Cano & Mil-

ler, 1992b; Castillo et al., 1999; Walker et al., 

2004; Watson & Hillison, 1991). 

 In the study by Walker et al. (2004), job sat-

isfaction of those who left the profession was 

compared with those who changed schools and 

those who remained teaching.  They determined 

that all teachers were generally satisfied with 

their first year teaching experience, and that 

“lack of administrative support” was the reason 

most frequently stated for leaving the profession, 

followed by “family issues” (p.  35).  According 

to Walker et al., age, years in current teaching 

position, total years of teaching, degree, and 

tenure of female and male agriculture teachers 

were not significantly related to overall job satis-

faction.  People leaving agricultural education 

are “leaving for opportunity aspects that they are 

not receiving through the realms of teaching 

secondary agriculture” (Walker et al., 2004, p.  

36).  Therefore, one might be satisfied with cer-

tain aspects of the job itself, but not with the 

opportunities it provides such as opportunities 

for advancement.   

 Bennett et al. researched the level of job sat-

isfaction of agriculture teachers in 2002.  They 

reported that agriculture teachers in Georgia 

were generally satisfied with their teaching posi-

tion.  They also found that extended day status 

(whether or not a teacher had a contract to be 

paid for an extra hour beyond the normal school 

day) and years of experience had significant and 

positive impacts on the level of job satisfaction.   
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Figure 1.  Conceptual model of primary causes of teacher attrition in agricultural education.   

 

 According to Watson and Hillison (1991), 

agriculture teachers in West Virginia were most 

dissatisfied with school policies and practices, 

advancement opportunities, and supervisor com-

petency – all of which fall under the category of 

working conditions.  It has also been found that 

job satisfaction as it relates to working condi-

tions can vary by gender as males and females 

rank different items as important contributors of 

job satisfaction.  Females were not satisfied with 

the supervision they received while males were 

not satisfied with their working conditions in 

general (Cano & Miller, 1992a).  There are 

many areas under the category of working con-

ditions that contribute to job satisfaction.  Items 

such as school administrative support, facilities 

provided, and teacher support programs are con-

tributors to teacher attrition, but there are bound 

to be other factors involved. 

 

Purpose and Objectives 

 

 The purpose of this study was to investigate 

intention to leave the profession of agricultural 

education.  Specifically, the goal was to deter-

mine the primary contributors to retention and 

attrition (including job satisfaction related to 

working conditions) among agriculture teachers 

in Georgia.  The following objectives guided 

these purposes. 

1. Identify conceptually relevant demo-

graphics of Georgia agriculture teachers. 

2. Determine Georgia agriculture teachers’ 

self-perceived likelihood of leaving the 

profession. 

3. Determine level of job satisfaction, as it 

relates to gender and working condi-

tions, for Georgia agriculture teachers. 

4. Explain the factors associated with leav-

ing the teaching profession, and describe 
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teacher-reported reasons for leaving the 

profession soon. 

Research Methods and Procedures 

 

 This study utilized a survey and corre-

lational research designed to gather information 

about participants and determine contributing 

factors of teachers’ intention to remain in the 

profession.  Independent variables from the con-

ceptual model that were studied included rele-

vant family and person factors, employment fac-

tors, working conditions, and job satisfaction.  

The dependent variable was teachers’ self-

reported likelihood of leaving early or staying in 

the profession. 

 The target population for this study included 

current agricultural education teachers in Geor-

gia.  A simple random sample of agricultural 

education teachers in Georgia was taken from 

the population frame (N = 390), which was the 

Georgia Department of Agricultural Education 

Teacher Directory.  The sample sought was 248 

participants to achieve a 99% confidence level 

and 5% margin of error; 159 usable responses 

were collected, representing a response rate of 

64%.  With only a 64% response rate, non-

response could be viewed as a threat to external 

validity.  To account for this threat, early re-

spondents (n = 129) were compared to late re-

spondents (n = 30) for each of the variables of 

interest from the last two “successive waves” of 

responses following the last two stimuli for re-

sponse (Lindner, Murphy, & Briers, 2001).  A t-

test was used for these comparisons and only 

two variables indicated any differences between 

early and late respondents.  Late responders 

were less likely to have advanced degrees, t 

(156, 51) = 2.75, p < .01, and they were more 

likely to be alternatively certified than early re-

sponders, t (156, 32) = 2.30, p = .02.  However, 

no significant differences were found for the 

primary variables of interest such as job satisfac-

tion or the retention/attrition variables.   

 An instrument was created from a similar 

job satisfaction questionnaire utilized by Bennett 

et al. (2002) and additional questions to deter-

mine how likely current teachers are to leave the 

profession within certain time periods.  A panel 

of experts consisting of agricultural education 

faculty members established face validity.  Par-

ticipants who said they were likely to leave the 

profession were also asked what factor would 

most likely contribute to their intention to re-

main in the profession.  The survey took approx-

imately 15-20 minutes to complete.  Participants 

were contacted via e-mail and asked to complete 

the survey using the web host, Survey-

Monkey™.  Follow up contacts were then made 

at the Georgia mid-year agriculture teachers’ 

conference in January and through follow up e-

mails and phone contacts. 

 The first section of the instrument asked rel-

evant demographic questions, and the second 

section of the instrument asked participants to 

indicate how likely they were to leave the pro-

fession during certain time periods (in the next 

five years, in the next five to ten years, after 25 

years of service for early retirement, and tempo-

rarily leave and then return).  The third section 

of the instrument inquired about the primary 

cause of attrition for those who responded that 

they were somewhat likely or very likely to 

leave.  The last section of the instrument was a 

replication of the study conducted by Bennett et 

al. (2002).  This section contained thirty job sat-

isfaction indicators that determine the teachers’ 

job satisfaction as it relates to working condi-

tions.  Responses within this construct were 

highly consistent.  The Cronbach’s alpha for the 

single-construct survey instrument was .95 in the 

2002 study performed by Bennett et al. and the 

reliability score for the job satisfaction scale in 

this study was .93 with 35 job satisfaction items. 

 Data were analyzed using both descriptive 

and inferential statistics via SPSS version 17.0.  

Frequencies, percentages, means, and standard 

deviations were used to summarize the demo-

graphic data.  Frequencies for job satisfaction 

items were categorized into Disagree, Undecid-

ed, and Agree so that the full range of infor-

mation regarding job satisfaction could be sur-

veyed, and a summated mean was calculated for 

job satisfaction.  Means and standard deviations 

were used to report likelihood of leaving or stay-

ing in the profession, and t-tests were employed 

to determine gender differences for likelihood of 

retention and job satisfaction; statistical signifi-

cance was set at p<.05 a priori.  Backward elim-

ination regression (Pedhazur, 1982) on the de-

pendent variable, likelihood to leave [early] in 

the next 5 years, was the first way to explain 
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attrition/retention.  Effect sizes (Cohen’s d for t-

tests; R2 for multiple regressions) were calculat-

ed for each of inferential analyses conducted to 

provide an indicator of the “magnitude of the 

effect” (Biddix, 2009, para. 7).  Secondly, a new 

bivariate was created to compare two groups – 

those who are likely to leave soon and those who 

are not likely to leave soon, and frequencies of 

reasons for leaving soon were recorded.   

 

Findings/Results 

 

 Objective One was to identify the conceptu-

ally relevant demographics of Georgia agricul-

ture teachers.  Of those surveyed, 98 (61.6%) 

were male and 61 (38.4%) were female.  One 

hundred fifty-four respondents (96.9 %) were 

white, 4 (2.5%) were black, and 1 (.6%) was 

Asian American.  The majority of participants (n 

= 132, 83%) were certified traditionally, while 

18 (11.3%) received alternative certification.  

Additionally, 8 (5%) respondents were still 

working towards alternative certification.  Sev-

enty-one percent of respondents were high 

school teachers (n = 113).  Middle school teach-

ers composed 20.8% (n = 33), young farmer 

teachers composed 6.9% (n = 11), and 1.3% (n 

= 2) of teachers teach both middle and high 

school.  Young farmer teachers are classroom 

teachers who also work part of their day in the 

community coordinating educational programs 

and opportunities for local adult (not necessarily 

‘young’) farmers.  Most participants, 58.5% (n = 

93), held a 12 month contract, 32.7% (n = 52) 

held an 11 month contract, 1 respondent had no 

contract, 5.7% (n = 9) of teachers had a 10 

month contract, 2 teachers had 11.5 month con-

tracts, and 2 teachers had 10 month (half time) 

contracts.  Regarding educational attainment, 

37.7% (n = 60) had master degrees, 32.1% (n = 

51) had bachelor degrees, 25.2% (n = 40) had 

specialist degrees, and 4.4% (n = 7) had doctor-

ate degrees.  Nearly all agriculture teachers were 

on one-hour-per-day of extended day status (n = 

146, 91.8%), close to six percent 6% of respond-

ents (n = 9) reported having no extended day, 

and 2.5% (n = 4) were employed half time.  Ag-

riculture teachers reported an average age of 

37.4 years (SD = 11.8).  The mean total of the 

years participants had been teaching agriculture 

was 11.5 (SD = 9.5).  Teachers taught 4.1 (SD = 

1.6) classes per day, and there was an average of 

1.8 (SD = 1.0) agriculture teachers at each 

school.  The participants had been in their cur-

rent position and average of 7.9 years (SD = 

7.9). 

 Objective two determined Georgia agricul-

ture teachers’ self-perceived likelihood of leav-

ing the profession.  Using a five point rating 

scale (1=Very Unlikely, 2 = Somewhat Unlikely, 

3 = Undecided, 4 = Somewhat Likely, 5 = Very 

Likely), teachers reported that at the present time 

they were very unlikely to leave the profession 

in the next five years (M = 2.26, SD = 1.49) and 

unlikely to leave in the next 5-10 years (M = 

2.46, SD = 1.51) or after 25 years for early re-

tirement (M = 2.75, SD = 1.44).  Teachers also 

reported being very unlikely to leave for a peri-

od of time and then return to teaching (M = 1.64, 

SD = 1.10, see Table 1).   

 

Table 1 

 

Teachers’ Likelihood of Leaving the Profession (n = 159) 

Note.  1 = Very Unlikely, 2 = Somewhat Unlikely, 3 = Undecided, 4 = Somewhat Likely, 5 = Very Likely. 

 

  

 

 

 

 

 

 

Variable M SD  

Likelihood of leaving in the next 5 years. 2.26 1.49  

Likelihood of leaving 5-10 years from now. 2.46 1.51  

Likelihood of leaving after 25 years of service for early retirement. 2.75 1.44  

Likelihood of leaving for a period of time and then returning. 1.64 1.10  
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As depicted in Table 2, females (M = 3.16, SD = 

1.36) were more likely than males (M = 2.50, SD 

= 1.44) to leave after 25 years of service for ear-

ly retirement incentives.  Females (M = 1.96, SD 

= 1.25) were also more likely than males (M = 

1.43, SD = .95) to leave for a period of time and 

then return to the profession.  These differences 

were significant, and they were represented by a 

medium effect size (Cohen, 1977). 

 

 

Table 2 

 

Self-Perceived Likelihood of Retention by Gender 

 

Variable  Gender n M SD t df p Cohen’s d 

Teachers who are likely to 

leave in the next 5 years. 

Male 97 2.27 1.58 .21 155 .84 .04 

Female 60 2.22 1.34     

Teachers who are likely to 

leave 5-10 years from now. 

Male 91 2.44 1.57 -.20 146 .84 .03 

Female 57 2.49 1.41     

Teachers who are likely to 

leave after 25 years of ser-

vice for early retirement. 

Male 92 2.50 1.44 -2.77 148 .01 .48 

Female 58 3.16 1.36     

Teachers who are likely to 

leave for a period of time 

and then return. 

Male 90 1.43 .95 -2.92 145 .00 .55 

Female 57 1.96 1.25     

Note.  1=Very Unlikely, 2=Somewhat Unlikely, 3=Undecided, 4=Somewhat Likely, 5=Very Likely. 

 

 Objective Three determined the level of job 

satisfaction as it relates to working conditions 

among teachers.  The summated mean for job 

satisfaction was 132.32 (SD = 20.51).  Frequen-

cies of agreement for each item-indicator of job 

satisfaction as it relates to working conditions 

are displayed in Table 3.  The statements that 

agriculture teachers most agreed with were, “I 

am an effective teacher (able to get students to 

learn as desired)” (f = 146), “Students are inter-

ested in what I teach” (f = 136), and “I am pro-

vided adequate administrative support and back-

ing” (f = 131).  Teachers showed the greatest 

amount of disagreement with the statements, “I 

seldom feel a sense of burnout” (f = 83), “appro-

priate students are placed in my classes” (f = 

59), and “even if I come into enough money that 

I can live comfortably without working, I will 

remain in this profession” (f = 59).   
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Table 3 

 

Job Satisfaction as it Relates to Working Conditions by Item 

 

Job Satisfaction Indicator Disagree 

f 

Undecided 

f 

Agree 

f 

I am an effective teacher. 3  8  146  

Students are interested in what I teach. 8  13  136  

I am provided adequate administrative support and backing. 18  8  131  

I feel appreciated by parents for my work with students. 19  10  128  

The student to teacher ratio in my classes is appropriate. 20  10  127  

The school’s facilities are adequate. 24  12  120  

My school has adequate supplies for my program. 23  14  120  

I feel appreciated by my colleagues for my work. 16  21  119  

I feel appreciated by my administrators for my work. 28  9  119  

The students in my program are well behaved. 25  13  119  

I feel appreciated by students for my work. 17  23  117  

The administrators in my school are strong educ.  leaders. 22  17  116  

My long-range goal is to continue teaching this program. 14  28  115  

Salary of this job is adequate. 23  19  115  

I feel encouragement from administrators for my initiatives. 25  17  114  

The equipment at my school is adequate. 32  11  112  

Materials at my disposal are adequate. 30  17  110  

I rarely feel most other educators are more satisfied. 17  31  109  

I seldom feel isolated. 31  17  109  

I rarely feel vulnerable to criticism in my teaching. 28  24  105  

What is expected of me is realistic. 30  28  99  

Teachers have appropriate professional status within society. 36  23  98  

I seldom think of changing jobs. 45  18  93  

Hours of this job are satisfactory. 46  19  91  

Society has realistic expectations of me. 34  35  87  

Amount of prep time required for the program is adequate. 55  17  85  

Adequate promotional opportunities in education exist. 40  37  79  

Even with enough money to live comfortably without working, I 

would remain in this position. 

59  26  72  

Appropriate students are placed in my classes. 59  35  63  

I seldom feel a sense of burnout. 83  25  49  

Note.  “Disagree” includes all who responded Mostly Disagree and Somewhat Disagree, “Agree” includes 

all who responded Mostly Agree and Somewhat Agree. 
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Table 4 displays the differences in job satisfac-

tion by gender.  Males (M = 134.41, SD = 19.91) 

were only slightly more satisfied than females 

(M = 128.67, SD = 21.14), but this finding was 

not significant. 

 

Table 4 

 

Job Satisfaction by Gender 

 

 Gender f M SD t df p Cohen’s d 

Job Satisfaction  male 97 134.41 19.91 1.72 155 .09 .28 

female 60 128.67 21.14     

 

 Objective Four determined variable contrib-

utors to teachers’ self-reported likelihood of 

leaving the profession in the next five years.  

Length of contract (9, 10, 11, 12 months), clas-

ses taught per day, number of teachers per 

school, years teaching at current school, years 

teaching agricultural education prior to current 

position, and job satisfaction yielded the best 

model explaining the likelihood of leaving soon, 

F (6, 134) = 7.44, p < .00.  R for the model was 

.50, R² for the model was .25 and adjusted R² 

was .22.  Table 5 displays the non-standardized 

regression coefficients (B), intercept, and stand-

ard regression coefficients (β) for each variable.  

The variables listed below in Table 5 contributed 

25% in shared variability explaining likelihood 

of leaving soon (in the next five years).  Direc-

tionally speaking, length of contract and years 

teaching at current school were positively asso-

ciated with leaving soon, and classes taught per 

day, number of agriculture teachers per school, 

years teaching agriculture education prior to cur-

rent position, and job satisfaction were associat-

ed with a lower likelihood of leaving.   

 

Table 5 

 

Contributors to Leaving in the Next Five Years 

 

 B SE Beta t Sig. 

(Constant) 4.42 .892  4.96 .00 

Length of Contract .50 .15 .25 3.25 .00 

Classes Taught Per Day  -.15 .08 -.16 -1.97 .05 

Number of Teachers Per School -.25 .13 -.16 -1.99 .05 

Years Teaching at Current School .06 .02 .33 4.23 .00 

Years Teaching Prior to Current -.04 .02 -.16 -2.05 .04 

Job Satisfaction -.02 .01 -.23 -2.91 .00 

Note.  R = .50; R² = .25; Adjusted R² = .22. 

 

 Of those stating they were likely or very 

likely to leave the profession, 23.4% (f = 22) 

planned to retire, 18.1% (f = 17) would likely 

leave due to children and family commitments, 

17% (f = 16) would likely leave due to early re-

tirement, and 9.6% (f = 9) would likely leave 

due to student demographics and behavior (Ta-

ble 6). 

 

 

 

 

 

 

 



Tippens, Ricketts, Morgan, Navarro, & Flanders         Factors Related to Teachers’… 

Journal of Agricultural Education 67                                                  Volume 54, Issue 4, 2013 

Table 6 

 

Reasons for Teacher-Reports of “Likely to Leave Soon” 

 

Variable f % 

Normal Retirement 

Children and Family Commitments 

Early Retirement 

Student Demographics and Behavior 

Other Job Opportunities 

School Environment 

Extended Day/Extended Year Standards and Expectations 

Administrative Support 

Relocation 

More Education 

Salary 

Multiple Reasons/Combination 

22 

17 

16 

9 

8 

6 

5 

5 

2 

2 

1 

1 

23.4 

18.1 

17.0 

9.6 

8.5 

6.4 

5.3 

5.3 

2.1 

2.1 

1.1 

1.1 

Total 94 100.0 

 

Conclusions and Implications 

 

 Nationally, it has been reported that many 

agriculture teachers will leave the profession 

before they attain thirty years of service for 

normal retirement (Kantrovich, 2007).  Overall, 

teachers in our study were unlikely to leave the 

profession any time soon and even fewer 

planned to leave for a period of time and then 

return.  Females were more likely than males to 

leave after 25 years of service for early retire-

ment incentives and to leave for a period of time 

and then return.  Both of these differences sup-

port Ingersoll’s (2003) findings that female 

teachers are more likely than male teachers to 

leave for a period of time and then return as they 

leave for child rearing and family responsibili-

ties. 

 Gender, though, along with ethnicity, certi-

fication route, level of teaching, extended day 

status, and highest degree earned, was not re-

tained in the best model explaining teachers’ 

likelihood of leaving in the next five years.  The 

male majority of agriculture teachers in this 

study was expected and in line with other re-

search (Camp, Broyles, & Skelton, 2002; Foster, 

2001), but this trend, combined with the con-

sistent findings that at least half of most teacher 

preparation students are female, makes gender 

an important demographic to consider when 

predicting retention (Stair, Warner, & Moore, 

2012; Stripling, Ricketts, Roberts, & Harlin, 

2008; Stripling & Roberts, 2012; Wingenbach, 

White, Degenhart, Pannkuk, & Kujawski, 2007).  

Ethnicity has been examined with much less 

frequency in the literature, and it cannot be ad-

dressed here either, as the number of minorities 

participating in this study was so low that the 

variable could hardly be expected to be part of 

any predictive model for teacher retention.   

 Most of the participants (83%) received their 

teaching certificate via traditional pre-service 

teacher education, and analyses yielded no indi-

cation of certification route influencing partici-

pant perceptions about their likelihood of leav-

ing early.  Our findings concur with Herbert’s 

(2004) ten-year longitudinal study in Texas 

comparing cohorts of traditionally and alterna-

tively prepared teachers that found no indication 

of the influence of certification route on leaving 

teaching early.   

 Similarly, most of the participants taught 

high school (71%) and most were on “extended 

day” (91.8%), which is pay for one additional 

hour per day available to Georgia teachers, but 

both of these independent variables had no asso-

ciation with intention to leave teaching early.  

However, as with ethnicity in this study, low 

numbers of participants and limited other studies 

on middle school educators and those without 

“extended day” contracts should keep these var-

iables on the priority list in future investigations 
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seeking to solve the attrition problem; especially 

in light of the job differences between middle 

school and secondary high school educators of 

agriculture.   

 Advanced degrees, except for the doctorate 

level, were evenly distributed among teachers 

and, as an independent variable, offer no poten-

tial for understanding why agriculture teachers 

leave early; similarly, age (M = 37.4 years) did 

not remain in the model best predicting intention 

to leave early, which is similar to the findings of 

Walker et al. (2004).  However, the number of 

years taught and the number of classes taught 

per day did enter the model.   

 Job satisfaction, years taught at current 

school, years teaching prior to current school, 

number of teachers per school [program], classes 

taught per day, and length of contract remained 

in a significant, but complicated model of fac-

tors that explained the greatest amount of varia-

tion in likelihood of leaving early.   

 First, the more satisfied teachers are, the less 

likely they are to leave early.  Our study con-

firms previous studies (i.e., Bennett et al., 2002) 

and our conceptual model showing the influence 

of job satisfaction on leaving prematurely.  And 

the teachers in our study were generally satisfied 

with their job as it relates to working conditions.  

Teachers are satisfied with the working condi-

tions of their job and with items such as class-

room management, administrative support, and 

interaction with students.  However, responses 

indicate that Georgia agriculture teachers do feel 

the effects of teacher burnout.  This may be due 

in part to the extra expectations and the extra 

hours they must commit to the job, which con-

tribute to emotional exhaustion (Croom, 2003), 

but even this does not seem to make teachers 

want to leave early. 

 More specifically in relation to job satisfac-

tion, males are slightly more satisfied with their 

working conditions than females, and, based 

upon previous research, this could be due to un-

intended biases placed on females by adminis-

trators (Castillo & Cano, 1999), or because fe-

males rank different items as important in the 

area of job satisfaction than males (Cano & Mil-

ler, 1992a).  It may also have a lot to do with the 

female agricultural educator’s dilemma (Foster, 

2001).  Foster interviewed female teachers and 

found a theme of persistent guilt and stress be-

cause of their perception that they spend too 

much time away from their children and spouse.  

Also, while burnout was not a construct, it sur-

faced in the literature and is notable as an item 

of disagreement among teachers.   

 There is also an interesting paradox for the 

next two variables in the model, years taught at 

current school and years teaching prior to cur-

rent school.  There was a positive relationship 

between years taught at current school and like-

lihood of leaving early, and there was a negative 

relationship between years teaching prior to cur-

rent school and likelihood of leaving early.  It 

makes sense that teachers who have been in their 

current position longer would leave sooner, but 

what does it mean that teachers who taught 

longer prior to their current position are less 

likely to leave early? Perhaps prior teaching ex-

perience lends a certain feeling of competence or 

confidence leading to staying in the profession 

longer.  Or maybe the reason teachers left prior 

positions was because of unfavorable circum-

stances.  Clarification of this finding is needed 

prior to making recommendations about hiring 

experienced teachers for greater retention proba-

bility, but the finding is noteworthy. 

 The model also revealed a relationship be-

tween multiple teachers in a program and that 

program’s teachers remaining in teaching.  This 

finding is consistent with literature suggesting 

that mentorship is essential to retention.  Follow-

ing a four-year cohort study on mentorship by 

Odell and Ferraro (1992), two cohorts of new 

teachers were evaluated to determine if they had 

remained in teaching.  Approximately 96% of 

those in the program who were located were still 

teaching, so our finding that teachers in multi-

ple-teacher programs were less likely to leave 

early is supported. 

  The number of classes was also inversely 

related to teachers leaving the profession early.  

The more classes taught per day, the less likely 

teachers were to leave the profession early.  This 

is interesting because teaching more classes per 

day requires additional preparation time for 

teachers; however, a more traditional six or sev-

en period day schedule may be more desirable 

for teachers than a four period block schedule.  

A 90-minute block may simply be too long for 

some teachers to plan for, or for students to pay 

attention.  Regardless, this finding should also 
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be looked at further before any recommenda-

tions can be made. 

 Also requiring further investigation is the 

positive relationship between lengths of teaching 

contract and leaving early.  Does this mean the 

most seasoned teachers possess greater numbers 

of extended contracts? Or does it mean that 

those with full twelve-month contracts are more 

burned out? This is the first time in our study 

that we are able to support the common assump-

tion that agriculture teachers are likely to leave 

the profession for another career due to being 

drastically overworked (Anderson, 1979; Moore 

& Camp, 1979).   

 The last piece of our study was simply to 

ask why those teachers who had indicated they 

would leave early their reason for doing so.  The 

obvious number one answer was retirement, but 

what were the primary reasons teachers might 

leave before retirement? Other than retirement, 

children and family commitments are the prima-

ry cause for the early departure of agriculture 

teachers in Georgia.  This finding was expected 

due to the additional responsibilities, days on the 

job, and work hours among agriculture teachers 

compared to regular education teachers, leaving 

little time for family and children commitments.  

Our finding that females are more likely to leave 

the profession first, either temporarily or perma-

nently, oftentimes for their family, reintroduces 

Foster’s (2001) idea of the female agricultural 

educator’s dilemma.  Foster discovered that 

women consistently wonder if they should even 

start a family, and if they do, guilt pervades con-

cerning the lack of time they give to the family.   

 

Recommendations 

 

 The random sample in this study represented 

the actual picture of agriculture teachers’ gender 

and ethnic make-up in Georgia, but future stud-

ies should stratify the sample to include more 

females, middle school teachers, and, especially, 

minorities, thus providing a dataset with more 

optimal conditions for determining if certain 

groups are retained in agriculture education at 

higher rates.  In fact, the scope of the retention 

problem, the pace at which alternative certifica-

tion is becoming the new normal, and a recent 

study by Robinson and Edwards (2012) of early 

career teachers in Oklahoma finding that tradi-

tional teacher preparation improved retention, 

ought to keep the certification route in the mix 

for future studies seeking to solve the retention 

problem.   

 The following recommendations are provid-

ed to better understand the factors which lead to 

teachers either leaving or remaining in the pro-

fession.  While both males and females were 

generally satisfied with their jobs, there was a 

difference in job satisfaction between genders, 

and females were more likely to leave early after 

25 years of service, and to leave early and come 

back.  This trend will continue if perspectives do 

not begin to change, at least at the margins.  

Studies should be conducted to determine why 

these differences in job satisfaction between 

genders exist.   

 More research needs to be conducted in the 

area of teacher burnout in agriculture education 

to determine its causes and effects on teacher 

attrition.  While teachers in this study generally 

plan to remain in the profession, the continuing 

effects of teacher burnout may affect their future 

decision about remaining in the profession. 

 Qualitative analysis and more detailed quan-

titative research are needed to dig deeper to find 

out how and why Job Satisfaction, Years Taught 

at Current School, Years Teaching Prior to Cur-

rent School, Number of Teachers Per School 

[program], Classes Taught Per Day, and Length 

of Contract contribute to job satisfaction and 

retention.  Finally, further research should con-

tinue to look at the area of job satisfaction as it 

relates to intention to remain in the profession, 

as this information could be imperative to retain-

ing qualified agriculture teachers and preventing 

continuing shortages in the profession. 
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Exploring Relationships between Presage Variables of 

Florida Preservice Agricultural Education Teachers 

Related to Teaching Contextualized Mathematics 
 

Christopher T. Stripling 

University of Tennessee, Knoxville 

T. Grady Roberts  

University of Florida   

 

The purpose of this exploratory study was to investigate the relationships between mathematics ability, 

personal mathematics efficacy, mathematics teaching efficacy, personal teaching efficacy, and back-

ground characteristics of preservice agricultural education teachers.  Data were collected for two years 

at the University of Florida.  Fourteen moderate associations were found between the variables in this 

study.  In addition, categorical differences in mathematics ability, personal mathematics efficacy, mathe-

matics teaching efficacy, and personal teaching efficacy were found related to presage variables of the 

preservice teachers. Based on the results of this study, further research is warranted to determine the 

most appropriate means for preparing Florida preservice agricultural education teachers for teaching 

contextualized mathematics.   

 

Keywords: preservice, mathematics, math, self–efficacy, teacher education, academics, STEM 

 

 Recent national educational reform efforts 

have sought to improve the teaching of Ameri-

ca’s teachers, including the teaching of mathe-

matics (Goals 2000: Educate America Act; No 

Child Left Behind Act of 2001; United States 

Department of Education, 2010).  However, U.S. 

students continue to underachieve in mathemat-

ics (National Center for Educational Statistics, 

2000, 2004, 2010, 2011), and many preservice 

teachers, who will be charged with improving 

the mathematics ability of American students, 

are not proficient in mathematics (Michigan 

State University Center for Research in Mathe-

matics and Science Education, 2010).  Support-

ing the notion that preservice teachers are not 

prepared to teach mathematical concepts, re-

search in agricultural education has shown pre-

service agricultural education teachers are not 

proficient in mathematics (Miller & Gliem, 

1996; Stripling & Roberts, 2012a, 2012b, 

2013a).  This is troubling since mathematical 

concepts are naturally embedded in state and 

national agricultural education standards.  What 

is more, agriculture has been acknowledged as a 

rich environment for teaching and learning 

mathematics (Conroy, Trumbull, & Johnson, 

1999; Shinn et al., 2003), and school–based ag-

ricultural education possesses great potential for 

improving the mathematics proficiency of sec-

ondary students through the use of curricula that 

highlight the mathematical concepts within agri-

cultural education (Parr, Edwards, & Leising, 

2006; Stone, Alfeld, Pearson, Lewis & Jensen, 

2006).   

 Developing preservice agricultural educa-

tion teachers that are proficient in mathematics 

should aid the U.S. in producing students for 

careers in the STEM (science, technology, engi-

neering, and mathematics) disciplines.  This is a 

major priority for the U.S. because K–12 STEM 

education has been linked with “continued lead-

ership and economic growth in the United 

States” (National Research Council, 2011, p. 3).  

Furthermore, “current demand for STEM–

capable workers surpasses the supply of appli-

cants who have trained for those careers… [, 

and] 16 of the 20 occupations with the largest 

projected growth in the next decade are STEM 

related” (National Research Council, 2011, p. 5).  

However, the literature base related to how to 

best prepare preservice teachers for the role of 

supporting the STEM disciplines is scarce.  This 
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study will seek to add to the knowledge base for 

preparing preservice agricultural education 

teachers for teaching mathematics found natural-

ly within the agricultural education curricula by 

exploring the relationships between mathematics 

ability, mathematics teaching efficacy, personal 

mathematics efficacy, personal teaching efficacy 

and selected demographic characteristics of pre-

service agricultural education teachers.  This 

study will also contribute to the American Asso-

ciation for Agricultural Education’s national 

research priority areas three and five: sufficient 

scientific and professional workforce that ad-

dresses the challenges of the 21st century and 

efficient and effective agricultural education 

programs, respectively.   

 

Theoretical Framework 

 

 The model for the study of classroom teach-

ing was used to frame this study (Dunkin & 

Biddle, 1974).  Dunkin and Biddle (1974) dif-

ferentiated between four categories of variables: 

presage, context, process, and product.  The 

aforementioned authors theorized presage and 

context variables have a causative relationship 

with process variables and process variables 

have a causative relationship with product varia-

bles (Figure 1).    

 

 

 

   

         

 

 

 

Figure 1. Adapted model for the study of classroom teaching.   

 According to Dunkin and Biddle (1974), 

presage variables “concern the characteristics of 

teachers that may be examined for their effects 

on the teaching process–thus, teacher formative 

experiences, teacher–training experiences, and 

teacher properties” (p. 39).  Context variables 

are “characteristics of the environment about 

which teachers, school administrators, and 

teacher–educators can do very little” (Dunkin & 

Biddle, 1974, p. 41).  Examples of context vari-

ables are community, school, and classroom 

contexts, student populations, and student 

formative experiences.  Process variables are 

“the actual activities of classroom teaching – 

what teachers and pupils do in the classroom” 

(p. 44), and the interaction of teacher and stu-

dent classroom behaviors yields observable posi-

tive or negative changes in a student’s academic 

learning.  Thus, changes in student learning that 

result from the interaction of the student with 

classroom activities, the teachers, and other stu-

dents comprise the final category of variables, 

product variables.  

 The National Research Council (2000, 2011, 

2013) has also recognized the importance of the 

variables identified by Dunkin and Biddle 

(1974).  Subject–matter knowledge, pedagogical 

knowledge, and pedagogical content knowledge 

(presage variables) were identified by the Na-

tional Research Council (2000) as types of 

knowledge needed by teachers for effective 

classroom instruction. In the context of this 

study, mathematics ability and personal mathe-

matics efficacy are measures of subject matter 

knowledge, personal teaching efficacy is a 

measure of pedagogical knowledge, and mathe-

matics teaching efficacy is a measure of peda-

gogical content knowledge (Figure 3).  

 

Presage Variables 

 

Context Variables 

 

Process Variables 

 

Product Variables 



Stripling and Roberts                                                                                             Exploring Relationships between… 

Journal of Agricultural Education                                   75                                                 Volume 54, Issue 4, 2013 

Context variables were also identified by the 

National Research Council (2011, 2013); how-

ever, the Council views context variables such 

as national, state, district, and school conditions 

and cultures as essential to successful K–12 

STEM education.  Dunkin and Biddle (1974) 

suggested teachers, school administrators and 

teacher–educators have little influence in regard 

to context variables.  According to the National 

Research Council (2011, 2013), national, state, 

district, and school conditions and cultures must 

focus on STEM education, thus changing the 

contextual sphere in which teaching occurs. Fur-

thermore, the National Research Council (2011, 

2013) purported classroom activities and prac-

tices teachers and students engage in (process 

variables) are also essential to STEM education.  

Figure 2 is a conceptual model of the National 

Research Council’s vision for improving STEM 

education; the model also identifies goals or de-

sired outcomes (product variables).  With the 

above theoretical framework and contextual con-

text in mind, this study explored the relation-

ships among several presage variables of pre-

service agricultural education teachers (See Fig-

ure 3).         

 

 

 

 

 

Figure 2. Key elements to successful K–12 STEM education (Reproduced with permission from the Na-

tional Research Council, 2013, p. 7, Courtesy of the National Academies Press, Washington, D.C.) 
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Figure 3. Conceptual framework of presage variables under investigation.  

Literature Review 

 

Agricultural Educators’ Mathematics Ability  

  

 Persinger and Gliem (1987) investigated the 

mathematical ability of secondary agricultural 

education teachers and their students.  The sam-

ple consisted of 54 teachers and 656 students.  

The teachers mean score on the 20 question 

mathematics ability test was 12.35 (SD = 4.36) 

problems solved correctly, or 61.75%.  The re-

searchers reported 28% of the teachers solved 

50% or less of the problems correctly.  Students 

of the mathematics deficient teachers were also 

shown to not be competent in mathematics.  The 

average score for the secondary students was 5.6 

(SD = 4.54) out of 20 or 28%.  Persinger and 

Gliem also reported 82% of the students scored 

lower than 50%, and the teacher’s test score was 

significantly correlated with the scores of their 

students.    

 Similar to Persinger and Gliem (1987), Mil-

ler and Gliem (1994) sought to explain the vari-

ance in the mathematical ability of secondary 

agricultural education teachers.  A mathematical 

problem–solving test was developed by the re-

searchers to test mathematics ability, and scores 

ranged from 26.7% to 100%.  The mean score 

on the test was 66.5% (SD = 2.96).  The rela-

tionships between mathematical problem–

solving ability and the following variables were 

not significant: age and highest level of college 

mathematics coursework completed.  However, 

the relationships between mathematical prob-

lem–solving ability and years of teaching expe-

rience, final college grade point average, ACT 

math score and attitude toward including math-

ematics concepts in the curriculum and instruc-

tion of secondary agriculture programs were 

significant.  Miller and Gliem concluded the 

teachers in the study were not proficient in solv-

ing agriculturally related mathematical prob-

lems.  Furthermore, the researchers also stated 

the highest level of mathematics need to solve 

the problems on the instrument was algebra.   

 Using the same instrument as Miller and 

Gliem (1994), Miller and Gliem (1996), investi-

gated the mathematics ability of 49 preservice 

agricultural education teachers from The Ohio 

State University.  The preservice teachers’ 

scores ranged from 0% to 87%.  Miller and Gli-

em reported 87.8% of the preservice teachers 

scored lower than 60%, and the mean score was 

37.1% (SD = 2.92).  Grade point average, level 

Presage Variables 

 Mathematics ability (subject matter knowledge) 

 Mathematics teaching efficacy (teacher’s percep-

tion of pedagogical content knowledge) 

 Personal mathematics efficacy (teacher’s percep-

tion of  subject matter knowledge)  

 Personal teaching efficacy (teacher’s perception of 

pedagogical knowledge)  

 Gender 

 GPA 

 Age 

 Number and type of mathematics courses com-

pleted in high school and college 

 Grade received in last mathematics course  

 Time of last mathematics course 

 

Context 

Variables 

Product 

Variables 
Process 

Variables 
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of mathematics courses taken, and gender were 

found to have negligible or low relationships 

with mathematical problem solving ability.  A 

moderate relationship was found between math-

ematics ability and number of mathematics 

courses completed.  A substantial positive rela-

tionship was found between mathematics ability 

and ACT math score.  Miller and Gliem also 

reported preservice teachers with higher scores 

had completed advanced mathematics courses, 

completed a fewer number of mathematics 

courses, and possessed higher ACT math scores.  

The researchers concluded the “preservice agri-

culture educators were not capable of applying 

basic mathematics skills to agricultural prob-

lems” (Miller & Gliem, 1996, p. 19). 

 Building upon Persinger and Gliem (1987) 

and Miller and Gliem (1994, 1996), Stripling 

and Roberts (2012a) sought to determine the 

mathematics ability of senior preservice teachers 

at the University of Florida.  Stripling and Rob-

erts reported the preservice teachers averaged 

35.6% on a 26 item agricultural mathematics 

instrument and concluded the preservice teach-

ers were not proficient in agricultural mathemat-

ics concepts.  Additionally, Stripling and Rob-

erts investigated the associations between the 

types of mathematics courses completed in high 

school and college and the preservice teachers’ 

score on the mathematics ability instrument.  

Results revealed moderate correlations between 

mathematics ability and basic high school math-

ematics (r = -.43), advanced high school math-

ematics (r = .47), basic college mathematics (r = 

-.46), and advanced college mathematics (r = 

.40).  In addition, Stripling and Roberts reported 

a low correlation between mathematics ability 

and intermediate college mathematics (r = .10) 

and a negligible correlation between mathemat-

ics ability and intermediate high school mathe-

matics (r = .03). Therefore, Stripling and Rob-

erts concluded that the aforesaid associations 

suggest advanced mathematics coursework re-

sulted in higher scores on the mathematics as-

sessment.  

 Stripling and Roberts (2012b) was the only 

study found that investigated the mathematics 

ability of the nation’s preservice agricultural 

teachers.  The researchers randomly selected 

nine teacher education programs, which resulted 

in a sample of 98 preservice teachers.  Based on 

their sampling criteria, Stripling and Roberts 

reported the population mean was estimated 

with 95% confidence to be in the range of 28.5% 

to 48.5%.  As a result, Stripling and Roberts 

concluded preservice agricultural education 

teachers are not proficient in mathematics.  Sim-

ilar to Stripling and Roberts (2012a), Stripling 

and Roberts (2012b) reported a substantial cor-

relation between mathematics ability and ad-

vanced high school mathematics (r = .50), low 

correlations between mathematics ability and 

basic high school mathematics (r = -.24), ad-

vanced high school mathematics (r = .25), basic 

college mathematics (r = -.23), and intermediate 

college mathematics (r = -.14), and a negligible 

correlation between mathematics ability and in-

termediate high school mathematics (r = .06).  

Additionally, Stripling and Roberts (2012b) ob-

served a low correlation between mathematics 

ability and receiving a grade of an A (r = .22) or 

a grade of a B (r = -.11) in highest mathematics 

course completed in college and negligible cor-

relations between mathematics ability and re-

ceiving a C (r = -.09), a D (r = -.04), or an F (r = 

.01) in highest mathematics course completed in 

college.  Furthermore, Stripling and Roberts 

found preservice teachers that completed an ad-

vanced mathematics course scored 19.48 per-

centage points higher than those that did not 

complete an advanced mathematics course and 

those that received an A in their highest college 

mathematics course scored 6.40 percentage 

points higher than those that did not receive an 

A.  Moreover, 39% of the variance in mathemat-

ics ability was explained with the following five 

variables: advanced college mathematics, attend-

ing university 1, attending university 7, attend-

ing university 8, and a grade of an A in highest 

college mathematics.  According to Stripling and 

Roberts, the universities were included in the 

regression model because significant differences 

were found in the mathematics ability scores 

between universities.       

 In an effort to improve the mathematics abil-

ity of preservice agricultural education teachers, 

Stripling and Roberts (2013a) investigated the 

effects of a math-enhanced teaching methods 

course on mathematics ability.  Stripling and 

Roberts reported a 12.15% increase in mathe-

matics ability scores after the math-enhanced 

teaching methods course.  The increase was sig-
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nificant, and a medium effect size was reported 

(Cohen’s d = .78).  As a result, the authors rec-

ommend the math-enhanced teaching methods 

course should continue to be utilized at the Uni-

versity of Florida.        

 

Agricultural Educators’ Mathematics Self–

Efficacy  

 

 Jansen and Thompson (2008) investigated 

the personal mathematics efficacy, mathematics 

teaching efficacy, and personal teaching efficacy 

of Oregon and Washington agricultural educa-

tion teachers.  Jansen and Thompson found the 

agricultural education teachers were efficacious 

in personal mathematics efficacy and personal 

teaching efficacy and moderately efficacious in 

mathematics teaching efficacy.  Additionally, 

the relationship between personal mathematics 

efficacy and mathematics teaching efficacy was 

r = .57, and the relationship between a personal 

teaching efficacy and mathematics teaching effi-

cacy was r = .23.    

 Swan, Moore, and Echevarria (2008) exam-

ined Idaho agricultural educations teachers’ con-

fidence in mathematics and teaching mathemat-

ics.  The agricultural education teachers were 

confident in their own mathematics ability and 

their ability to teach mathematics.  Swan et al., 

also reported the relationship between confi-

dence in mathematics ability and confidence in 

teaching mathematics was strong (r = .72), 

which is similar to Jansen and Thompson 

(2008).         

 Stripling and Roberts (2012a) sought to de-

scribe the mathematics teaching efficacy, per-

sonal mathematics efficacy, and personal teach-

ing efficacy of preservice teachers at the Univer-

sity of Florida.  The researchers discovered pre-

service teachers in their final year of a teacher 

education program were efficacious in personal 

mathematics efficacy and personal teaching effi-

cacy and moderately efficacious in mathematics 

teaching efficacy, which is also consistent with 

Jansen and Thompson (2008).  Furthermore, 

Stripling and Roberts (2013a) reported Florida 

preservice agricultural education teachers were 

efficacious in personal mathematics efficacy and 

personal teaching efficacy and moderately effi-

cacious in mathematics teaching efficacy, and 

this finding is in agreement with Jansen and 

Thompson (2008) and Stripling and Roberts 

(2012a).  Additionally, Stripling and Roberts 

(2013a) investigated the effects of a math–

enhanced teaching methods course on personal 

mathematics efficacy, mathematics teaching ef-

ficacy, and personal teaching efficacy.  The re-

searchers indicated personal mathematics effica-

cy decreased while mathematics teaching effica-

cy and personal teaching efficacy increased 

slightly after a math–enhanced teaching methods 

course; the differences in the self–efficacy 

scores were not statistically significant.  

 

Research in Other Disciplines 

 

 As with the agricultural education literature, 

limited research is available specifically on the 

relationships between presage variables of pre-

service teachers and mathematics ability and 

efficacy.  With that in mind, mixed results have 

been reported related to mathematical reasoning 

in regard to gender.  Halat (2008) found a statis-

tically significant difference in gender of pre-

service secondary mathematics teachers related 

to the teachers’ van Hiele level.  “The van 

Hieles described five levels of reasoning in ge-

ometry. These levels, hierarchical and continu-

ous, are level-I (Visualization), level-II (Analy-

sis), level-III (Ordering), level-IV (Deduction), 

and level-V (Rigor)” (Halat, 2008, p. 2).  Halat 

also reported that male preservice elementary 

mathematic teachers’ scored higher in thinking 

levels; however, the difference was not statisti-

cally significant.  Thus, significance was found 

related to gender in secondary preservice teach-

ers but not preservice elementary teachers.     

 In a study of preservice elementary teachers, 

Gliner (1991) found 27% of the variance in 

mathematical estimation scores were accounted 

for by preservice teachers’ self-perception of 

success in mathematics, college GPA, years of 

mathematics study, and enjoyment of mathemat-

ics.  Additionally, Gliner reported average math-

ematics grade, gender, and age were not signifi-

cant predictors of mathematical estimation 

scores.  Matthews and Seaman (2007) found 

preservice elementary teachers’ ACT scores and 

college GPAs were significant predictors of 

mathematics content knowledge, and Isiksal 

(2005) reported a significant difference in pre-

service middle school mathematics teachers’ 
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cumulative GPA in their mathematics and math-

ematics education coursework based on gender.  

Females in Isiksal’s study possessed higher cu-

mulative mathematics coursework GPAs than 

males.  Furthermore, Isiksal did not find a sig-

nificant difference in mathematics self-efficacy 

scores based on gender.  Lastly, a few research-

ers have reported a relationship between mathe-

matics anxiety and mathematics self-efficacy 

(Bursal & Paznokas, 2006; Gresham, 2008; 

Swars, Daane, & Giesen, 2006).    

   

Purpose and Objectives 
 

 The purpose of this exploratory study was to 

investigate the relationships between mathemat-

ics ability, personal mathematics efficacy, math-

ematics teaching efficacy, personal teaching ef-

ficacy, and background characteristics of pre-

service agricultural education teachers.  The fol-

lowing objectives framed this study: 

1. Compare mathematics teaching efficacy, 

personal mathematics efficacy, personal 

teaching efficacy, and mathematics ability in 

regard to gender, grade point average, num-

ber and type of mathematics courses com-

pleted in high school and college, grade re-

ceived in last mathematics course complet-

ed, time of last mathematics course, and age 

of the preservice agricultural education 

teachers. 

2. Determine the magnitudes of the associa-

tions among mathematics ability, personal 

mathematics efficacy, mathematics teaching 

efficacy, personal teaching efficacy, gender, 

grade point average, number and type of 

mathematics courses completed in high 

school and college, grade received in last 

mathematics course completed, time of last 

mathematics course, and age of the preserv-

ice agricultural education teachers.     

 

Methodology 

 
Research Design and Sample 

 

 This study is part of a larger series of studies 

investigating the mathematics ability and effica-

cy of Florida preservice teachers (Stripling & 

Roberts, 2012a, 2013a, 2013b, 2013c).  The re-

search design of this nonexperimental explorato-

ry study was descriptive and correlational (Gall, 

Gall, & Borg, 2007).  The target population for 

this study was Florida preservice agricultural 

education teachers.  The accessible population 

for this study was preservice teachers in their 

final year of the agricultural teacher education 

program at the University of Florida during the 

2010–2011 and 2011–2012 academic years.  For 

this study, the accessible population was a con-

venience sample, which was conceptualized as a 

slice in time (Oliver & Hinkle, 1982).  Gall et al. 

(2007) stated convenience sampling is appropri-

ate as long as the researcher provides a detailed 

description of the sample used and the reasons 

for selection.  To that end, the sample was se-

lected based on Stripling and Roberts’ (2012a, 

2013a) studies, which found Florida preservice 

agricultural education teachers were not profi-

cient in mathematics.  Thus, there is a need to 

investigate the development of mathematics 

ability and self–efficacy of Florida preservice 

agricultural education teachers.          

 The sample consisted of 44 preservice agri-

cultural education teachers, 22 females and 22 

males.  The average age of the sample was 21.8 

years old (SD = 1.31) with a range of 20 to 27.  

Forty–two of the participants described their 

ethnicity as white, one as black, and one as oth-

er.  Additionally, 42 of the participants were 

seniors in an undergraduate agricultural educa-

tion program, while the remaining two partici-

pants were completing a graduate program seek-

ing agricultural education teacher certification.  

Their self–reported mean college grade point 

average was 3.41 (SD = 0.65) on a 4–point scale.  

The number of college level mathematics cours-

es completed by the participants ranged from 0 

to 6 with a mean of 2.99 (SD = 1.21), and one of 

the participants reported that they had not com-

pleted a mathematics course since high school.  

For that reason, the time since the participants’ 

last mathematics course ranged from the previ-

ous semester in college to their senior year in 

high school or about four years prior.  The most 

commonly completed type of mathematics 

course was intermediate mathematics in high 

school and college, and a majority of the pre-

service teachers received a grade of an A or B in 

their last mathematics course regardless of the 

level of the mathematics course. 

Instrumentation  
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 Two instruments were used during this 

study, the Mathematics Ability Test (Stripling & 

Roberts, 2012a) and the Mathematics Enhance-

ment Teaching Efficacy Instrument (Jansen, 

2007).  The Mathematics Ability Test is a re-

searcher–developed instrument that was devel-

oped based on the 13 National Council of 

Teachers of Mathematics (NCTM) sub–

standards (Carpenter & Gorg, 2000) that are 

cross–referenced with the National Agriculture, 

Food and Natural Resources Career Cluster 

Content Standards (National Council for Agri-

cultural Education, 2009).  The Mathematics 

Ability Test consists of 26 open–ended mathe-

matical word problems or two items for each 

cross–referenced NCTM sub–standard, and the 

sum of the 26 items measures one construct – 

mathematics ability.  During item development, 

the researcher met with a secondary mathemat-

ics expert to determine which items from Miller 

and Gliem’s (1996) agricultural problem solving 

test would meet the requirements of the 13 

NCTM sub–standards.  The secondary mathe-

matics expert determined seven of Miller and 

Gliem’s 15 items aligned with the 13 NCTM 

sub–standards, and therefore, all seven items 

were included on the Mathematics Ability Test.  

The remaining 19 items were developed based 

on NCTM examples problems (Carpenter & 

Gorg, 2000).  Stripling and Roberts (2012a) re-

ported the reliability of the instrument to be .80, 

and stated “face and content validity of the in-

strument was established by a panel of experts 

consisting of agricultural education and mathe-

matics faculty from three universities and two 

secondary mathematics experts” (p. 115).    

 A demographic section was added to the 

Mathematics Ability Test and the participants 

self–reported gender, age, ethnicity, grade point 

average, number of mathematics courses taken, 

highest level of mathematics taken, and grade 

received in last mathematics course completed.  

Additionally, a mathematics expert scored the 

Mathematics Ability Test, and items were scored 

incorrect, partially correct (students set the prob-

lem up correctly but made a calculation error), 

or correct.  The scorer used a rubric that was 

developed by two secondary mathematics ex-

perts to score each item.   

 The Mathematics Enhancement Teaching 

Efficacy Instrument was developed and validated 

during a doctoral dissertation at Oregon State 

University and is divided into the following 

three constructs: mathematics teaching efficacy, 

personal mathematics efficacy, and personal 

teaching efficacy.  The instrument utilizes a dif-

ferent rating scale for each construct – personal 

mathematics efficacy (1 = not at all confident to 

4 = very confident), mathematics teaching effi-

cacy (1 = strongly disagree to 5 = strongly 

agree), and personal teaching efficacy (1 = noth-

ing to 9 = a great deal of influence) (Jansen, 

2007).  Jansen reported face and content validity 

was established by a panel of experts that in-

cluded representatives from Oregon, Utah, and 

Washington.  Exploratory and confirmatory fac-

tor analyses were used to verify the construct 

and discriminate validity of the instrument.  Jan-

sen pilot tested the instrument with Utah sec-

ondary agricultural teachers and reported the 

Cronbach’s alpha coefficients for the mathemat-

ics teaching efficacy, personal mathematics effi-

cacy, and personal teaching efficacy constructs 

to be .92, .89,  and .91, respectively.  Jansen also 

conducted a larger study with a target population 

of all Oregon and Washington secondary agri-

cultural teachers.  The larger study consisted of 

230 participants, and Jansen reported the 

Cronbach’s alpha coefficients for the mathemat-

ics teaching efficacy, personal mathematics effi-

cacy, and personal teaching efficacy constructs 

to be .88, .84, and .91, respectively.  Scores for 

each construct were calculated by averaging the 

corresponding items after reverse coding items 

2, 4, 5, 7, 9, 10, 11, and 13.   

 

Data Collection     

 

 The data collection period of this study was 

during the Fall 2010 and 2011 academic semes-

ters.  The preservice agricultural education 

teachers agreed to participate and take the Math-

ematics Ability Test (Stripling & Roberts, 

2012a) and the Mathematics Enhancement 

Teaching Efficacy Instrument (Jansen, 2007) by 

signing an informed consent, which was ap-

proved by the Institutional Review Board at the 

University of Florida.  In addition, since students 

received and completed the instruments during 

their agricultural teaching methods courses, they 

were informed that participation in the study 

would not have an impact on their course grades.  
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A script was also developed and read to stand-

ardize administration.  The Mathematics Ability 

Test took the participants approximately 60 

minutes to complete and was administered week 

two of the semester.  The Mathematics En-

hancement Teaching Efficacy Instrument took 

the participants approximately 8 minutes to 

complete and was administered week one of the 

semester.  

 

Analysis of Data 

 

 For the purpose of discussion, the terminol-

ogy proposed by Davis (1971) was used to indi-

cate the magnitude of the correlations.  Correla-

tions from .01 to .09 are negligible, .10 to .29 are 

low, .30 to .49 are moderate, .50 to .69 are sub-

stantial, .70 to .99 are very strong, and a correla-

tion of 1.00 is perfect.  Pearson correlations 

were used for continuous data, and point biserial 

correlations were used for dichotomous data.  

With that in mind, gender was coded as male (0) 

or female (1), grade received in most recent col-

lege mathematics course was coded as not the 

grade received (0) or grade received (1), and the 

types of mathematics courses were coded as not 

completed (0) or completed (1).  The types of 

mathematics courses completed in high school 

and college by the preservice agricultural educa-

tion teachers were categorized into basic, inter-

mediate, and advanced mathematics by a math-

ematics expert.  The mathematics expert catego-

rized algebra, algebra II, and college algebra as 

basic mathematics, trigonometry, pre–calculus, 

and statistics as intermediate mathematics, and 

calculus as advanced mathematics.   

 

Findings 

 

Objective 1: Compare mathematics teaching 

efficacy, personal mathematics efficacy, per-

sonal teaching efficacy, and mathematics abil-

ity in regard to gender, grade point average, 

number and type of mathematics courses 

completed in high school and college, grade 

received in last mathematics course complet-

ed, time of last mathematics course, and age 

of the preservice agricultural education 

teachers. 

  

 As shown in Table 1, male preservice agri-

cultural education teachers had slightly higher 

mathematics teaching efficacy and mathematics 

ability scores than females, and personal math-

ematics efficacy and personal teaching efficacy 

scores were similar among males and females.  

In regard to the type of mathematics completed 

in high school, preservice teachers who com-

pleted intermediate mathematics had higher per-

sonal mathematics efficacy and mathematics 

ability scores then preservice teachers who com-

pleted basic mathematics, and preservice teach-

ers who completed advanced mathematics had 

higher scores than preservice teachers who com-

pleted basic or intermediate mathematics.  This 

trend was not observed in mathematics teaching 

efficacy or personal teaching efficacy.  A similar 

trend was observed between mathematics ability 

and the type of mathematics course completed in 

college.  Thus, preservice teachers who com-

pleted an advanced mathematic course had high-

er scores than those who completed an interme-

diate or basic mathematics course, and preserv-

ice teachers that completed an intermediate 

course had higher scores than those who com-

pleted a basic mathematics course.  The opposite 

was found between personal teaching efficacy 

and the type of mathematics course completed in 

college.  Preservice teachers who completed 

higher levels of mathematics possessed lower 

personal teaching efficacy scores.    

 Furthermore, with the exception of the one 

preservice teacher that scored a D, preservice 

teachers with higher grades in their last mathe-

matics course had higher personal mathematics 

efficacy and mathematics teaching efficacy 

scores.  This trend was not observed in personal 

teaching efficacy or mathematics ability.  Addi-

tionally, as the length of time since the last 

mathematics courses increased, personal teach-

ing efficacy scores increased.  This trend was 

also observed for mathematics teaching efficacy 

except for preservice teachers whose last math-

ematics course was 10 or more semesters prior 

to this study.  As for personal mathematics effi-

cacy, preservice teachers who completed a 

mathematics course more recently had lower 

scores.  In regard to the number of mathematics 

courses completed in college, preservice teach-

ers who completed more mathematics courses 

had lower mathematics ability scores than those 
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who completed fewer courses.  The opposite 

was true for mathematics teaching efficacy and 

personal mathematics efficacy; preservice teach-

ers who completed more mathematics courses in 

college had higher scores.  As for personal 

teaching efficacy, similar scores were found re-

gardless of the number of mathematics courses 

completed in college. 

 Differences in the self–efficacy constructs 

and mathematics ability were also found for age.  

Preservice teachers 24 or older had lower math-

ematics teaching efficacy, personal mathematics 

efficacy, and mathematics ability scores than 

those 20–23 years old.  This was not the case for 

personal teaching efficacy.  Preservice teachers 

24 or older had higher personal teaching efficacy 

scores than those 20–23 years old.  Lastly, pre-

service teachers with GPAs of 3.0 or higher had 

higher mathematics teaching efficacy, personal 

mathematics efficacy, and mathematics ability 

scores than those with a GPA below a 3.0.  This 

was not the case for personal teaching efficacy.  

The preservice teachers with the highest person-

al teaching efficacy scores had GPAs of 3.4 or 

lower.  A complete comparison of the self–

efficacy constructs and mathematics ability by 

demographic characteristics can be found in Ta-

ble 1.                
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Table 1 

 

Comparison of Self–efficacy Constructs and Mathematics Ability by Demographic Characteristics  

 

Demographic characteristic  MTE PME PTE Math ability 

 f M SD M SD M SD M SD 

Gender          

Male 22 3.38 0.66 3.43 0.41 7.45 0.74 39.87 14.10 

Female 22 3.49 0.62 3.45 0.43 7.44 0.67 35.66 11.88 

Type of math course          

Basic HS math course 13 3.51 0.38 3.33 0.43 7.18 0.62 30.92 9.00 

Intermediate HS math course 21 3.44 0.59 3.46 0.38 7.68 0.64 38.37 14.04 

Advanced HS math course 9 3.50 0.90 3.60 0.47 7.38 0.79 46.81 11.42 

Basic college math course 7 3.24 0.37 3.41 0.39 7.70 0.70 25.27 11.69 

Intermediate college math 

course 

29 3.54 0.52 3.49 0.41 7.50 0.67 38.67 11.39 

Advanced college math course 7 3.43 1.02 3.34 0.49 7.10 0.71 47.26 13.59 

Grade in last math course          

Grade of an A 15 3.66 0.39 3.48 0.33 7.36 0.68 36.28 15.20 

Grade of a B 19 3.43 0.74 3.49 0.49 7.49 0.70 41.19 12.52 

Grade of a C 8 3.19 0.54 3.25 0.32 7.49 0.72 32.95 10.75 

Grade of a D 1 3.69 N/A 3.88 N/A 8.33 N/A 38.50 N/A 

Time of  last math course           

1 to 3 semesters 5 2.80 0.77 3.23 0.56 7.23 0.92 43.08 10.50 

4 to 6 semesters 21 3.52 0.52 3.48 0.38 7.42 0.68 36.54 11.81 

7 to 9 semesters 10 3.70 0.58 3.46 0.45 7.48 0.56 42.31 15.34 

10 or more semesters 7 3.47 0.51 3.50 0.38 7.77 0.76 31.87 14.94 

Number of college math courses          

0 1 3.62 N/A 3.38 N/A 6.92 N/A 46.15 N/A 

1 to 2 14 3.34 0.67 3.32 0.36 7.47 0.70 43.55 12.73 

3  or more 28 3.53 0.58 3.52 0.44 7.48 0.70 34.76 12.78 

Age          

20–23 40 3.48 0.62 3.46 0.41 7.42 0.67 39.43 12.24 

24 or older 3 3.33 0.31 3.38 0.50 8.08 0.65 17.29 6.94 

GPA          

3.5 to 4.0 20 3.53 0.54 3.51 0.40 7.22 0.65 37.89 14.66 

3.0 to 3.4 19 3.54 0.56 3.44 0.44 7.77 0.60 37.96 10.90 

2.5 to 2.9 3 3.23 0.47 3.38 0.25 7.47 0.83 30.13 14.72 

Note. MTE = mathematics teaching efficacy (1 = strongly disagree to 5 = strongly agree), PME = per-

sonal mathematics efficacy (1 = not at all confident to 4 = very confident), PTE = personal teaching effi-

cacy (1 = nothing to 9 = a great deal of influence), and HS = high school. 
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Objective 2: Determine the magnitudes of the 

associations among mathematics ability, per-

sonal mathematics efficacy, mathematics 

teaching efficacy, personal teaching efficacy, 

gender, grade point average, number and 

type of mathematics courses completed in 

high school and college, grade received in last 

mathematics course completed, time of last  

mathematics course, and age of the preservice 

agricultural education teachers.     

 

 Moderate associations were discovered be-

tween mathematics teaching efficacy and per-

sonal mathematics efficacy (r = .38), grade point 

average (r = .44), and time of last mathematics 

course (r = .31); personal mathematics efficacy 

and personal teaching  

 

efficacy (r = .38) and grade point average (r = 

.30); personal teaching efficacy and an interme-

diate high school mathematics course (rpb = .31); 

mathematics ability and a basic high school 

mathematics course (rpb = - .35), advanced high 

school mathematics (rpb = .35), basic college 

mathematics course (rpb = - .43), and an ad-

vanced college mathematics course (rpb = .32); 

age and basic college mathematics course (rpb = 

.40); grade point average and intermediate col-

lege mathematics course (rpb = .32); time of last 

mathematics course and gender (rpb = .41) and 

receiving a grade of an A (rpb = .38).  Several 

low and negligible associations were also dis-

covered.  Those associations along with the 

moderate associations above are presented in 

Tables 2 and 3.       

 

Table 2 

 
Correlations between Continuous Variables   

 
 1 2 3 4 5 6 7 8 

1. MTE  -- .38 .22 .19 .29 .44 .31 .10 

2. PME   -- .38 .06 .16 .30 .20 .05 

3. PTE    -- - .07 .27 .06 .22 .02 

4. Math ability    -- - .10 -.14 - .22 - .22 

5. Age      -- -.11 .21 .14 

6. GPA      -- .29 .23 

7. Time of  last math course       -- - .23 

8. Number of college math courses        -- 

Note. MTE = mathematics teaching efficacy, PME = personal mathematics efficacy, and PTE = personal 

teaching efficacy.   
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Table 3   

 

Correlations between Continuous and Dichotomous Variables 
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MTE  .09 .04 - .06 .03 - .17 .16 - .03 .23 - .06 - .22 .06 

PME  .04 - .20 .03 .18 - .04 .13 - .12 .04 .09 - .23 .16 

PTE  - .01 - .28 .31 -.06 .15 .07 - .24 - .11 .03 .02 .20 

Math ability - .16 - .35 .04 .35 - .43 .09 .32 - .09 .23 - .18 .01 

Age  - .18 .20 - .09 - .11 .40 - .24 - .09 .17 - .29 .15 .02 

GPA  .10 .03 .13 - .19 - .12 .32 - .28 .16 - .19 .04 .00 

1. Time of  last math course .41 .05 .07 - .14 .12 .05 - .18 .38 - .21 - .17 - .06 

2. Number of college math courses - .09 - .01 - .19 .24 - .02 - .15 .22  - .22 - .03 .20 .26 

Note. MTE = mathematics teaching efficacy, PME = personal mathematics efficacy, PTE = personal teaching efficacy, HS = high school, gender 

was coded as male (0) or female (1), grade received in most recent college mathematics course was coded as not the grade received (0) or grade 

received (1), and the types of mathematics courses were coded as not completed (0) or completed (1).
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Conclusions 

  

 This study was framed using Dunkin and 

Biddle’s (1974) model for the study of class-

room teaching as a guide for investigating pres-

age variable of preservice agricultural education 

teachers that theoretically impact classroom ac-

tivities and learning outcomes. Additionally, this 

study sought to contribute to the National Re-

search Council’s (2013) goals for U.S. K–12 

STEM education and the American Association 

for Agricultural Education’s national research 

agenda by exploring the relationships between 

presage variables of preservice agricultural edu-

cation teachers and measures of proficiency in 

mathematics and the teaching of mathematics.    

 To that end, slight gender differences were 

found in regard to mathematics teaching efficacy 

and mathematics ability, however, the associa-

tions with gender were negligible and low, re-

spectively.  Thus, gender explains a trivial por-

tion of the variance in mathematics teaching ef-

ficacy and mathematics ability.  Similarly, Mil-

ler and Gliem (1996) also found a negligible 

relationship between gender and mathematics 

problem solving ability.   

 Furthermore, the level of mathematics com-

pleted in high school and college may have an 

effect on mathematics ability.  Preservice teach-

ers who completed higher levels of mathematics 

had higher mathematics ability scores, and the 

associations between mathematics ability and 

basic high school mathematics, basic college 

mathematics, advanced high school mathemat-

ics, and advanced college mathematics were 

moderate.  These associations are consistent 

with Stripling and Roberts (2012a, 2012b) and 

may suggest that higher levels of mathematics 

contribute to a higher proficiency in mathemat-

ics.  On the other hand, one could argue students 

who have a higher aptitude for mathematics tend 

to complete higher levels of mathematics and 

students with lower ability generally complete 

lower levels of mathematics.   

 Interestingly, personal mathematics efficacy 

increased in regard to completing higher levels 

of mathematics in high school, but not when 

completing higher levels in college.  Mathemat-

ics teaching efficacy was similar regardless of 

the level of mathematics completed in high 

school and college, and the associations between 

mathematics teaching efficacy and the level of 

mathematics were negligible and low. This may 

indicate the development of mathematics teach-

ing efficacy is not dependent on the type of 

mathematics course completed in high school or 

college.  For personal teaching efficacy, preserv-

ice teachers who completed higher levels of 

mathematics in college had lower scores; how-

ever the associations between personal teaching 

efficacy and the level of mathematics in college 

were negligible and low.  Therefore, in this 

study, a small portion of the variance in personal 

teaching efficacy was explained by the type of 

mathematics in college.       

 Higher grades in the preservice teachers’ last 

mathematics course resulted in higher mathe-

matics teaching efficacy and personal mathemat-

ics efficacy scores; however this was not the 

case for personal teaching efficacy and mathe-

matics ability.  This may suggest receiving a 

higher grade encourages the preservice teachers 

to perceive themselves as more efficacious in 

teaching and completing mathematical tasks, but 

the grade received is not an indicator of mathe-

matics ability.  Correspondingly, Stripling and 

Roberts (2012a) reported a disconnect between 

preservice agricultural education teachers’ 

mathematics ability and efficacy.  The preserv-

ice teachers in Stripling and Roberts study were 

found to possess low ability while feeling com-

petent in mathematics and moderately competent 

in teaching mathematics.   

 In general, preservice teachers who com-

pleted a mathematics course more recently had 

lower mathematics teaching efficacy, personal 

mathematics efficacy, and personal teaching ef-

ficacy scores. Additionally, the associations be-

tween the self–efficacy constructs and time of 

last mathematics course were low or moderate.  

Therefore, time of the last mathematics course 

explains a small portion of the variance in math-

ematics teaching efficacy, personal mathematics 

efficacy, and personal teaching efficacy.  Cou-

pled with the fact preservice teachers who com-

pleted more courses had lower mathematics abil-

ity, this may indicate preservice teachers with a 

lower mathematical aptitude may complete more 

courses and are taking mathematics courses 

closer to their graduation date.  Corresponding-

ly, there was a moderate positive association 

between time since last mathematics course and 
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a grade of an A.  Similarly, Miller and Gliem 

(1996) reported preservice teachers with higher 

mathematics problem–solving scores had com-

pleted advanced mathematics courses, complet-

ed a fewer number of mathematics courses, and 

possessed higher ACT math scores.   

 Preservice teachers 24 or older had lower 

mathematics teaching efficacy, personal mathe-

matics efficacy, and mathematics ability scores 

and higher personal teaching efficacy scores 

than those 20–23 years old.  Therefore, the older 

preservice teachers in this study were less confi-

dent in their ability to teach and complete math-

ematical tasks, but were more confident in their 

ability to teach in general.  This is supported by 

the moderate association between age and com-

pleting a basic mathematics course instead of 

higher levels of mathematics.  This may indicate 

older preservice teachers are in need of more 

remediation in mathematics subject matter and 

pedagogy.         

 In regard to GPA, generally, preservice 

teachers with higher GPAs had higher mathe-

matics ability, personal mathematics efficacy, 

and mathematics teaching efficacy scores, and 

the associations between GPA and mathematics 

ability, personal mathematics efficacy, and 

mathematics teaching efficacy were moderate, 

moderate, and low, respectively. Thus, in this 

study, GPA does have some predictive value 

related to the preservice teachers’ mathematics 

ability and their self–belief in teaching and com-

pleting mathematical tasks.  This finding is simi-

lar to Matthews and Seaman (2007), who found 

preservice elementary teachers’ college GPAs 

were significant predictors of mathematics con-

tent knowledge. 

 

Recommendations for Future Research 
  

 In an incipient area of research, the results 

of this exploratory study begin to shed light on 

the development of mathematics ability and effi-

cacy.  However, future research is needed to 

build an empirical knowledge base of these 

presage variables before sound research-based 

recommendations for practice can be given.  To 

that end, several areas of future research have 

been identified and are presented below: 

 The comparisons and associations in this 

study and others (Stripling & Roberts, 

2012a, 2012b) suggest there is a relationship 

between the level of mathematics completed 

in high school and college and mathematics 

ability.  Future research should seek to fur-

ther understand this relationship.  Do stu-

dents with a higher aptitude for mathematics 

complete higher courses?  Do advanced 

mathematics courses such as calculus teach 

students to solve problems/develop problem 

solving skills, which then aids in teaching 

and solving contextualized mathematical 

scenarios such as those found naturally in 

the agricultural education curricula? 

 Further research is warranted to understand 

why preservice teachers who completed an 

advanced mathematics course in college 

possessed lower personal teaching efficacy 

scores and to determine if this trend is pre-

sent in other populations of preservice agri-

cultural education teachers.   

 Preservice teachers who received higher 

grades in their last mathematics course had 

higher self–efficacy in completing mathe-

matical tasks and teaching mathematics.  

However, mixed results were found in rela-

tion to grades and mathematics ability.  

Thus, future research should determine if 

there is merit to requiring preservice teach-

ers to obtain a higher level of competen-

cy/grade in their required mathematics 

coursework.  

 Further research should be conducted to de-

termine why preservice teachers who com-

pleted mathematics courses later in their 

program of study had lower self–efficacy in 

completing mathematical tasks.  Are these 

preservice teachers completing higher levels 

of mathematics and experiencing failure late 

in their program of study, repeating lower 

levels of mathematics because of prior lack 

of success, or delaying completing required 

mathematics courses as a result of a lack of 

expected success? This information will be 

helpful to teacher educators in developing 

mathematics self–efficacy of preservice ag-

ricultural education teachers.  

 Research is needed to determine the most 

appropriate courses for developing the per-

sonal mathematics efficacy, mathematics 

teaching efficacy, and mathematics ability of 
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Florida preservice teachers in regard to na-

tional mathematics standards.  Mixed results 

were obtained in regard to the level and 

number of mathematics courses completed.   

The research areas outlined above are important 

in developing the mathematics ability and self–

efficacy of Florida preservice teachers.  By pro-

ducing preservice agricultural education teachers 

that are proficient in mathematics and mathe-

matics teaching, the agricultural education pro-

fession will contribute to the National Research 

Council’s goals for U.S. K–12 STEM education 

by increasing the supply of secondary students 

who are prepared to pursue STEM careers and 

thereby strengthen the U.S. economy.   
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Focusing on the Future: Understanding Faculty Intent 

to Lead the Land Grant System 
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Many outside influences are altering higher education including a decline in resources, changes in stu-

dent demographics, the impacts of technology, and the shift to an information age.  The need for faculty 

members to become leaders that can handle swift changes to the culture of Colleges of Agriculture within 

the land-grant system are needed now more than ever.  Recognizing the need, colleges and universities 

have devoted valuable resources to developing future leaders through leadership training.  While admin-

istrators who see leadership potential often nominate participants of leadership programs, little is known 

about why individuals choose to volunteer for leadership roles or emerge as leaders.  Using the theory of 

planned behavior, this research explored how attitudes towards leadership training, subjective norms 

surrounding leadership, and perceived behavioral control over engaging in leadership related to and 

predicted intent to volunteer for a leadership role.  Control, especially over one’s perceived amount of 

time to develop leadership skills, was the only significant predictor of intent.  Recommendations included 

organizational assistance in the creation of capacity that will allow the faculty member to focus on devel-

oping their leadership skills as well as the creation of a support network for the faculty member once they 

have completed training.  

 

Keywords: leadership, faculty, higher education, land grant system 

 

In the current academic climate, “challenges 

and opportunities exist simultaneously in the 

administrative and leadership ranks of our col-

leges and universities” (Eddy & VanDerLinden, 

2006, p. 5).  Many outside influences are alter-

ing higher education including a decline in fi-

nancial and human resources (Johnstone, 1999), 

changes in student demographics (Hurtado & 

Dey, 1997), the impacts of technology (Baldwin, 

1998), and the shift from an industrial age to an 

information age (Dolence & Norris, 1995).  Feh-

lis (2005, p. 6) stated “leadership is unquestion-

ably the key factor in determining if [the land 

grant system] will be capable of synthesizing 

future changes in demographics, science, tech-

nology, educational model, and human needs, 

and then developing a very clear and specific 

vision for our system.”  

One would expect to be able to find a clear 

and concise definition of leadership given con-

versations surrounding leadership date back  

 

 

to discussions identified in the Greek classics 

and the writings of ancient Chinese philosophers 

(Davies, Hides, & Casey, 2001).  However, mul-

tiple definitions of leadership can be found 

throughout the literature.  While different in de-

scription, the definitions of leadership offered by 

Montgomery (1961), Tannenbaum and Schmidt 

(1973), Kotter (1990) and Drouillard and 

Kleiner (1996) all offer a consistent theme.  

They all indicate that a leader has the ability to 

influence a group of individuals towards the 

achievement of a specific goal.  This common 

theme delineates leadership from management.  

The role of management focuses on coping with 

complexity while leadership is about coping 

with change (Khaleelee & Woolf, 1996).  

Zaleznik (1977) described the differences be-

tween management and leadership when he stat-

ed:  

leadership inevitably requires using 

power to influence the thought and ac-

tions of other people . . . a managerial 
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culture emphasizes rationality and con-

trol. Whether his/her energies are di-

rected toward goals, resources, organi-

zation structures, or people, a manager 

is a problem solver (p. 67). 

Many individuals believe leaders are born 

rather than made, however previous research has 

shown that while there are some innate leader-

ship skills, others can be developed (Kotter, 

1996).  Recognizing the need for future leaders, 

colleges and universities have devoted valuable 

resources to developing future leaders through 

leadership training (Eddy & VanDerLinden, 

2006).  The LEAD21 program, a national lead-

ership development program, was established as 

an effort to assist colleges of agricultural, envi-

ronmental, and human sciences, the National 

Institute of Food and Agriculture (NIFA), and 

their strategic partners within the land-grant sys-

tem, in developing leaders who link research, 

academics, and extension in order to lead more 

effectively in an increasingly changing environ-

ment (Strickland, 2012).  The LEAD21 Board of 

Directors consists of representatives from the 

Association of Public and Land-grant Universi-

ties Committees on Policy (COPS) and other 

sponsoring organizations and has primary own-

ership of LEAD21. 

A positive future for the land-grant system, 

like any large organization, is “dependent upon 

the building and strengthening of leadership and 

decision making skills” (Nistler, Lamm, & 

Stedman, 2011, p. 110), and long-term sustaina-

bility of any organization is dependent upon 

emergent new leaders (Collins, 2001).  While 

participants of leadership programs, such as 

LEAD21, are often nominated by administrators 

who see their leadership potential, little is 

known about why certain individuals choose to 

volunteer for leadership roles or emerge as lead-

ers. 

One of the priority areas of the National Re-

search Agenda for Agricultural Education (Do-

erfert, 2011) is to develop a sufficient scientific 

and professional workforce that addresses the 

challenges of the 21
st
 Century, with a focus on 

“developing the models, strategies, and tactics 

that best prepare, promote, and retain new pro-

fessionals who demonstrate content knowledge, 

technical competence, moral boundaries, and 

cultural awareness coupled with communication 

and interpersonal skills” (p. 9).  Therefore, a 

study examining what influences faculty mem-

bers’ choices to volunteer for leadership roles 

provides vital information and insight that will 

assist in developing leadership development 

programs that can ensure the future success of 

the land-grant system. 

 

Theoretical Framework 

 

The theoretical framework for this study was 

based on Ajzen’s (1991) theory of planned be-

havior (TpB).  TpB identifies three beliefs that 

guide human behavior: behavioral beliefs, nor-

mative beliefs, and control beliefs.  Behavioral 

beliefs represent the attributes of the behavior 

that include the likely outcomes and the assess-

ment of these outcomes (Ajzen, 2002).  Behav-

ioral beliefs produce a favorable or unfavorable 

attitude toward the behavior.  Normative beliefs 

represent an individual’s beliefs about the nor-

mative expectations of other people.  Normative 

beliefs result in the perception of social pressure, 

also known as a subjective norm (Ajzen, 2002).  

Control beliefs represent the presence of factors 

that may assist or hurt an individual’s ability to 

perform a specific behavior.  Control beliefs also 

represent the individual’s perceived power over 

the factors they identify (Ajzen, 2002).  Control 

beliefs drive an individual’s perception of the 

ease or difficulty they associate with a specific 

behavior, otherwise known as perceived behav-

ioral control.  Manipulation of any, or all, of 

these beliefs is expected to alter the chances a 

person will intend to perform a specific behavior 

(Francis et al., 2004).  Intention is identified as 

the immediate antecedent to behavior, therefore, 

by altering intention it is expected behavior can 

be manipulated.  This study focused on how be-

havioral, normative and control beliefs influence 

faculty members intent to volunteer for leader-

ship roles within the land-grant system.  

 Behavioral beliefs, or attitudes, have 

been shown to have a strong predictive val-

ue as it relates to training effectiveness 

(Noe, 1986; Noe & Schmitt, 1986; Sahinidis 

& Bouris, 2008).  Noe and Schmitt (1986) 

found participants’ attitudes about training 

prior to a training event had a direct influ-

ence on the eventual training effectiveness 
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(as measured by pre and post behavior and 

performance criteria).  Kovacic (2003) 

found leadership development programs 

such as LEAD21 provide valuable training 

opportunities to participants and are an ef-

fective means of developing individual lead-

ership capacity.  Consequently, leadership 

development programs do share common 

characteristics with more general training 

interventions; therefore, findings related to 

attitude and general training are appropriate 

to apply to leadership development pro-

grams.  Prislin (1993) determined that atti-

tude was the strongest predictor of intention 

when an individual had previous experience 

with a behavior; however, when an individ-

ual did not have previous experience, both 

attitude and normative belief were predictive 

of a behavior. 
Of the three TpB beliefs (behavioral, norma-

tive, and control), normative beliefs have been 

identified as the weakest predictor of intention 

(Armitage & Connor, 2001).  However, there is 

strong evidence to suggest that some of these 

findings may have been due to incomplete or 

inaccurate measures.  Armitage and Connor 

(2001) identified studies where single item 

measures were employed to measure normative 

beliefs, versus multi-item instruments.  This dis-

tinction is consistent with Nunnally’s (1978) 

work identifying the potential for erroneous re-

sults when single item measures are employed.  

When analyzed, the multi-item measures of 

normative beliefs had more significant correla-

tions with intention than did single item 

measures (Armitage & Connor, 2001).  None-

theless, there are numerous empirical studies 

that have demonstrated a direct linkage between 

normative beliefs and behavioral intention.  Spe-

cifically, normative beliefs have been correlated 

with an agricultural group’s intention to lead the 

adoption of conservation technology (Lynne, 

Casey, Hodges, & Rahmani, 1995), as well as 

with agricultural teachers’ intentions to serve as 

leaders in the integration of science into their 

curriculum (Myers & Washburn, 2009).  It has 

also been shown to be predictive of knowledge 

scores after youth completed an agricultural ed-

ucation program (Lautenschlager-Beckman & 

Smith, 2008).  Finally, normative belief when 

represented as organizational support has been 

shown to act as a significant predictor of behav-

ior change (Facteau, Facteau, Schoel, Russell, & 

Poteet, 1998; Santos & Stuart, 2003). 

While attitude and normative belief are criti-

cal components to TpB, the third fundamental 

element is perceived behavioral control.  The 

addition of perceived behavioral control repre-

sents a departure from the TpB predecessor, the 

theory of reasoned action.  It is the magnitude of 

all three facets collectively that has the best pre-

dictive characteristics regarding the behavior 

(Armitage & Connor, 2001).  Consequently, the 

relative influence of each facet will vary depend-

ing on specific circumstances.  Previous studies 

have empirically shown that perceived behavior-

al control, especially when related to develop-

mental programs, such as leadership develop-

ment programs, can have a significant influence 

on effectiveness and the actual change in behav-

ior being sought (McCarthy & Garavan, 2006).  

Organizational support and/or lack of support 

has been found, on numerous occasions, to be a 

critical antecedent to training program effective-

ness and individual behavioral change (Chiaburu 

& Tekleab, 2005; Mathieu & Martineau,1997; 

Tracey, Hinkin, Tannenbaum, & Mathieu, 

2001). 

 

Purpose and Objectives 

 

The purpose of this study was to determine 

why faculty members choose to step into leader-

ship roles within the land-grant system by com-

pleting a quantitative study analyzing a sample 

population of leadership program participants.  

The study is guided by the following objectives: 

 

1. Identify faculty members’ attitude to-

wards leadership training, subjective 

norm surrounding leadership, perceived 

behavioral control over gaining leader-

ship skills and intent to volunteer for 

leadership roles. 

2. Identify if relationships exist between 

faculty members’ attitude towards lead-

ership training, subjective norm sur-

rounding leadership, and perceived be-

havioral control over gaining leadership 
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skills and their intent to volunteer for 

leadership roles. 

3. Determine if faculty members’ attitude 

towards leadership training, subjective 

norm surrounding leadership, and per-

ceived behavioral control over gaining 

leadership skills predicts their intent to 

volunteer for leadership roles. 

 

Methods 

 

A census of the 83 faculty participating in 

the LEAD21 leadership development program 

during the 2012-13 calendar year was conduct-

ed.  The study was limited to participants of the 

LEAD21 program because of the selection pro-

cess used for participation.  Participants in 

LEAD21 are identified as “emerging leaders” 

and nominated by administrators at their home 

institutions.  LEAD21 participants also represent 

a balance of faculty from across the land-grant 

system (1862 institutions, 1890 institutions, 

1994 institutions and NIFA).  

The target population’s access to the Internet 

enabled the use of an online instrument (Dill-

man, Smyth, & Christian, 2008).  An expert 

panel from the University of Florida, Chief Dull 

Knife College, Michigan State University, and 

the University of Georgia reviewed the re-

searcher-designed instrument for content and 

face validity.  

Participants were asked to rate their attitude 

towards leadership and their perceived behavior-

al control of gaining leadership skills on a bipo-

lar scale between specific adjectives with a score 

of one indicating a negative response, and a 

score of five indicating a positive response.  An 

overall index score for attitude and perceived 

behavioral control was obtained by taking the 

average of the individual item scores and used 

for further analysis.  Participants were also 

asked to rate their level of agreement with 

statements signifying a subjective norm sur-

rounding leadership on a five-point Likert-type 

scale (1 = Strongly Disagree, 2 = Disagree, 3 = 

Neutral, 4 = Agree, 5 = Strongly Agree).  An 

overall index score for subjective norm was ob-

tained by taking the average of the individual 

item scores and used for further analysis.  All 

item development was based on the structure of 

questions used in Ajzen’s (2002) handbook 

identifying how to construct a TpB question-

naire.  Reliability of the indexes were calculated 

ex post facto resulting in the following 

Cronbach’s alpha coefficients: attitude α = .95, 

subjective norm α = .78, and perceived behav-

ioral control α = .70. 

Participants were contacted through e-mail 

using Dillman et al. (2008) Tailored Design 

Method.  Eighty-one of the 83 participants re-

sponded for a final response rate of 97.6% (N = 

81).  Descriptive analysis of the demographic 

data showed that there were 28 female (33%) 

and 53 male (67%) respondents.  Eighty percent 

(n = 65) of the participants represented 1862 

institutions, 16% (n = 13) represented minority 

serving institutions (including 1890, 1994, 2008, 

and U.S. territory institutions) and 4% (n = 3) 

were from other organizations (USDA, NIFA, 

APLU, AASCAR).  

Descriptive statistics were calculated for the 

first two objectives. Responses were coded for 

computer analysis using SPSS.  Relationships 

between attitude, subjective norm, perceived 

behavioral control, and intent to volunteer for a 

leadership role were described by calculating 

Pearson’s product-moment correlation coeffi-

cient using Davis’ (1971) convention.  The last 

objective was calculated using logistic regres-

sion with the participants’ intent to volunteer as 

the dependent variable and their perceptions of 

attitude, subjective norm, and perceived behav-

ioral control over leadership as the independent 

variables.  A level of significance of .05 was 

established a priori. 

 

Results 

 

Attitude, Subjective Norm, Perceived Behav-

ioral Control and Intent to Volunteer for 

Leadership Roles 

 

 Participants were asked to rate their attitude 

towards participation in leadership training on a 

bipolar scale between specific adjectives.  The 

distribution of their scores between the two ad-

jectives can be seen in Table 1.  An overall score 

was obtained by taking the average of the indi-

vidual item scores.  Overall, participants report-

ed a very positive attitude towards participating 

in leadership training (Table 2). 
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Table 1 

 

Attitude towards Leadership Training Distributions (n = 81) 

 

 1 2 3 4 5  

Bad 0.0% 0.0% 2.6% 12.8% 84.6% Good 

Negative 0.0% 0.0% 3.8% 15.2% 81.0% Positive 

Unfavorable 0.0% 0.0% 2.5% 18.8% 78.8% Favorable 

Not Very Beneficial 0.0% 0.0% 2.5% 13.9% 83.5% Beneficial 

 

Table 2 

 

Average Attitude, Subjective Norm, and Perceived Behavioral Control Scores (n = 81) 

 

  M SD 

Attitude towards Leadership Training  4.80 .44 

Subjective Norm Surrounding Leadership  3.92 .58 

Overall Perceived Behavioral Control  4.13 .44 

 

Participants were asked to rate their level of 

agreement with five statements signifying a sub-

jective norm surrounding leadership on a five-

point Likert-type scale with 1 = Strongly Disa-

gree, 2 = Disagree, 3 = Neither Agree nor Disa-

gree, 4 = Agree, 5 = Strongly Agree.  An overall 

score was obtained by taking the average of the 

five item scores for each individual.  Participants 

generally agreed others encourage them to take 

on a leadership role (Table 3).  However, the 

participants’ average level of agreement with the 

subjective norm items was not as high as their 

average personal attitudes towards leadership 

(Table 2). 

 

Table 3 

 

Subjective Norm Surrounding Leadership (n = 81) 

 

 Strongly 

Disagree Disagree Neutral Agree 

Strong-

ly 

Agree 

The people I work with whose opinions I value 

would want me to improve my abilities related 

to leadership 

 

0.0% 5.1% 28.2% 50.0% 16.7% 

The co-workers whose opinions I value work to 

improve their own abilities related to leadership 

 

0.0% 9.2% 14.5% 56.6% 19.7% 

It is expected that I will improve my ability to 

be a leader this year 

 

0.0% 1.3% 12.8% 38.5% 47.4% 

The people I work with who are important to me 

think I should improve my ability to be a leader 

 

0.0% 5.1% 33.3% 43.6% 17.9% 

The co-workers who are important to me work 

to improve their own abilities related to leader-

ship 

0.0% 2.6% 27.3% 46.8% 23.4% 
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Participants were asked to rate their level of 

control over gaining leadership skills on a bipo-

lar scale between specific adjectives (Table 4).  

Responses to items associated with time exhibit-

ed lower reaction levels, indicating many of the 

participants feel their time is limited and devel- 

 

oping leadership skills takes time they may not 

have control over.  An overall score was ob-

tained by taking the average of the individual 

item scores (Table 2).  Overall, participants be-

lieved they had control over gaining leadership 

skills.  

Table 4 

 

Perceived Behavioral Control of Gaining Leadership Skills (n = 81) 

 

 1 2 3 4 5  

If I want to, I can improve my ability to be a leader this coming year: 

Definitely false 0.0% 0.0% 2.5% 26.6% 70.9% Definitely True 

 

Improving my ability to be a leader this coming year is: 

Impossible 1.3% 0.0% 3.8% 27.8% 67.1% Possible 

Not up to me 0.0% 0.0% 3.8% 21.3% 75.0% Up to me 

 

How much control do you have over improving your ability to be a leader this coming year: 

No control 0.0% 0.0% 8.8% 61.3% 30.0% Complete control 

 

Finding time to improve my ability to be a leader this coming year is: 

Not in my control 8.9% 17.7% 49.4% 19.0%   5.1% In my control 

Impossible 1.3%  7.6% 13.9% 54.4% 22.8% Possible 

Difficult 1.3% 5.0% 17.5% 52.5% 23.8% Easy 

 

When asked whether or not they intended to 

volunteer for a leadership role, seventy-nine per-

cent (n = 63) of participants reported they 

planned to volunteer for leadership roles.  The 

type of leadership roles they indicated being in-

terested in volunteering for included department, 

college and campus-wide committee leadership, 

roles in professional associations, and climbing 

the professional ladder (department chair, center 

director, associate dean, and dean positions). 

 

 

 

 

 

 

Relationships between Attitude, Subjective 

Norm, Perceived Behavioral Control and In-

tent to Volunteer for Leadership Roles 

 

There were significant moderate correlations 

between participants’ perceived behavioral con-

trol of gaining leadership skills and their intent 

to volunteer for leadership roles (r = -.36, p = 

.00) (Table 5).  There was also a significant low 

correlation between attitude towards leadership 

training and intent to volunteer for leadership 

roles (r = .22, p = .05).  The subjective norm 

surrounding leadership (r = .06, p = .64) had a 

non-significant, negligible correlation with in-

tent to volunteer for leadership roles. 
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Table 5 

 

Correlations between Attitude, Subjective Norm, Perceived Behavioral Control and Intent to Volunteer 

for Leadership Roles 

 

 Intent to Volunteer for Leadership 

Roles 

 r p Magnitude 

Perceived Behavioral Control of Gaining Leadership Skills .36   .00** Moderate 

Attitude towards Leadership Training .22 .05* Low 

Subjective Norm Surrounding Leadership .06 .640 Negligible 

Note. Magnitude: .01 ≥ r ≥ .09 = Negligible, .10 ≥ r ≥ .29 = Low, .30 ≥ r ≥ .49 = Moderate,  

.50 ≥ r ≥ .69 = Substantial, r ≥ .70 = Very Strong. *p < .05, **p < .01. 

 

Understanding the Impact of Attitude, Sub-

jective Norm, Perceived Behavioral Control 

on Intent to Volunteer for Leadership Roles 

 

Logistic regression was used to develop a 

predictive model. Attitude, subjective norm, and 

perceived behavioral control were used as the  

 

 

independent variables and intent to volunteer for 

leadership roles the dependent variable.  The 

model explained 15% of the variance in partici-

pants’ intent to volunteer for leadership roles.  

The only significant predictor of intent to volun-

teer for leadership roles was the participants’ 

perceived behavioral control of gaining leader-

ship skills (Table 6). 

 

Table 6 

 

Predicted Impact of Attitude, Subjective Norm, Perceived Behavioral Control on Intent to Volunteer for 

Leadership Roles (n = 81) 

 

Constant 
 

β p 

Perceived Behavioral Control of Gaining Leadership Skills 1.99 .03* 

Attitude towards Leadership Training  1.24 .14 

Subjective Norm Surrounding Leadership  -.94 .24 

Note. *p < .05, R
2
 = .15    

 

Conclusions and Implications 

 

This research illuminated some of the ante-

cedents and motivations that precede emergent 

leadership behaviors in a population of land-

grant system faculty.  Using TpB (Ajzen, 1991) 

it is possible to establish a framework against 

which intended behaviors can be predicted. The 

participants strongly agreed to measurements of 

all three facets of the theory.  Specifically the 

participants reported a high degree of behavioral 

belief (represented as a positive attitude toward 

leadership training), high degree of normative 

beliefs (believing they and the opinions of those 

they value would support their leadership devel-

opment), and a high overall level of perceived  

 

behavioral control (having the ability and capac-

ity to work on developing their leadership capa-

bilities).  

These descriptive results are somewhat intu-

itive based on the selection criteria and nomina-

tion process used in LEAD21.  Participants were 

expected to demonstrate leadership ability and a 

desire to take on leadership roles in order to 

have been selected for participation. However, 

an examination of how attitude, subjective norm, 

and perceived behavioral controls are correlated 

to, and predictive of, an individual’s intent to 

volunteer for leadership roles within the land-

grant system was of interest.  

Based on the existing literature, attitude 

should have strong positive correlation with be-
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havioral intention, this being volunteering for 

leadership roles (Noe, 1986; Noe & Schmitt, 

1986; Sahinidis & Bouris, 2008).  The results 

from this study were consistent with the predic-

tion showing attitude and intent to volunteer for 

a leadership role were positively correlated.  

However, with any correlational study one must 

interpret the results with caution as correlations 

do not denote directionality.  Consequently, in-

dividuals may have a positive attitude regarding 

the leadership development program because 

they had a pre-existing intention to volunteer for 

leadership roles.  The selection process for this 

program in particular may also lend credence to 

this scenario.  

Previous research has had mixed results re-

garding the importance of normative beliefs as 

they relate to behavioral intention (Armitage & 

Connor, 2001).  The results of this study indicat-

ed that normative beliefs surrounding leadership 

do not have a significant correlation to intent 

and do not predict intent to take on a leadership 

role.  This result confirmed Prislin’s (1993) find-

ings that normative beliefs were unrelated to 

intentions in situations where individuals had 

pre-existing experience with the behavior.  

Again, based on the audience and selection crite-

ria, it is highly likely that the participants of this 

study had exposure to some manner of leader-

ship role previously (for example advising stu-

dent organizations or leading teams of research-

ers on grants).  Perhaps the absence of correla-

tion or predictive value would be greater in an 

audience less familiar with the types of leader-

ship roles expected as an outcome of program 

participation.  

Finally, perceived behavioral control is ex-

pected to have a significant influence on inten-

tions based on past research (McCarthy & Gara-

van, 2006).  In this study, perceived behavioral 

control was found to not only be moderately cor-

related with intent to volunteer for a leadership 

role but also predictive of this intention.  Per-

ceived behavioral control was the only variable 

which predicted behavior (given an audience of 

qualified and prepared individuals).  These find-

ings are consistent with previous research that 

predicts control to be strongly associated with 

intention (Chiaburu & Tekleab, 2005; Mathieu 

& Martineau, 1997; Tracey et al., 2001).  How-

ever, this is one of the first studies that has em-

pirically shown it is also predictive under devel-

opmental conditions.  This study also found the 

lowest mean score in the overall measure of per-

ceived behavioral control was related to time; 

specifically individuals believed that it would be 

difficult to find the time to develop their leader-

ship skills in the next year. 

 

Recommendations 

 

As a result of this study there are a number 

of recommendations for practice and future re-

search.  With an audience of qualified and pre-

pared individuals, the only facet that had a direct 

predictive quality on intent to volunteer for a 

leadership role was perceived behavioral con-

trol.  The results indicated that when an individ-

ual has the necessary attitude and support from 

their sponsoring organization they are more like-

ly to engage in a leadership role and leadership 

training.  What these results indicated is that the 

supporting organization needs to become in-

volved in the development of the individual, by 

specifically assisting the individual in the crea-

tion of capacity and finding time to focus on 

developing their leadership skills.  It is reasona-

ble to predict that the majority of individuals 

that are selected for participation in such prestig-

ious development programs are likely demon-

strating a high degree of competence and partic-

ipation within their respective organization.  

With time a finite resource, if organizations in-

tentionally support the transition from existing 

responsibilities to new leadership focused en-

deavors there should be an increase in observed 

leadership volunteering behavior.  Future re-

search that examines leadership development in 

a general population versus a nominated group 

of emergent leaders may help to better illumi-

nate additional correlations.  Additional studies 

from a random sample of representative faculty 

members tracked in a longitudinal manner 

would add significant insights to the findings of 

this particular study.  Specifically, if the TpB 

findings from this study are a predictive ante-

cedent of leadership volunteer behavior as an 

objective performance outcome. 

A second associated recommendation is on 

the organizational side. Before nominating indi-

viduals to participate in such programs it may be 

advisable to develop an ongoing support plan for 
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when they return, such as a mentoring program.  

Minimizing obstacles, and thus increasing indi-

vidual’s perceived behavioral control, should 

have a direct impact on the behavior change 

(this assumes an individual has the appropriate 

attitude and normative belief regarding the de-

velopment program).  In the future, research that 

examines how such pre-emptive preparations 

influence both the individual’s perception of 

support (perceived behavioral control) as well as 

actual performance (volunteering for roles) will 

continue to clarify interactions and influences on 

anticipated outcomes.  
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The Role of Collaboration in Secondary Agriculture 

Teacher Career Satisfaction and Career Retention 
 

Ann M. De Lay 
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The teaching profession is not without its share of challenges.  Many teachers enter the professional 

ranks only to immediately search for the nearest exit.  Teacher socialization has been shown to improve 

teachers’ professional outlooks, slowing the exodus.  In this phenomenological study, nine interviews 

were conducted with three experienced, mid-career, secondary agriculture teachers.  Two questions 

guided the research: How do experienced secondary agriculture teachers (1) perceive and (2) experience 

the role of teacher collaboration in their career satisfaction and retention?  Findings suggest profession-

al collaboration had a positive impact on teachers’ career satisfaction, lessening the impact of challenges 

related to dissatisfaction and leading to greater retention. 

 

Keywords: teacher collaboration; teacher retention; agricultural education; experienced teachers; career 

satisfaction 

 

 Teaching is described as an uncertain 

profession, a condition which “fuels a teacher’s 

dissatisfaction” (Johnson & Birkeland, 2003, p. 

584).  Shrinking budgets, rising expectations, 

growing learning demands, isolating cultures, 

and a less than flattering image perpetuated by 

the media are all well documented challenges for 

teachers (Gersten, Gillman, Morvant, & 

Billingsley, 1995; Greiman, Walker, & 

Birkenholz, 2005).  Unaddressed, these issues 

chip away at a teacher’s career satisfaction and 

ultimately erode their willingness to remain in 

the classroom (Chenevey, Ewing & Whittington, 

2008).  This is particularly troubling considering 

the retention of quality teachers is important to 

learners and the learning environment.  

According to Joerger and Bremer (2001), a 

teacher’s experience follows the student’s level 

of reading achievement when determining that 

student’s potential for academic success. 

 Agricultural education, like the broader 

discipline, is suffering through its own teacher 

shortage trend (Kantrovich, 2010).  Nationally, a 

deficit of qualified agriculture teachers exists 

and continues to occur each year.  The unique 

structure of the secondary agricultural education 

program model presents agriculture teachers 

with additional responsibilities not required of  

 

teachers in other content areas (Greiman et al., 

2005; Walker, Garton, & Kitchel, 2004; Talbert, 

Vaughn, Croom, & Lee, 2007).  Failure to 

succeed in mastering the classroom, FFA, 

Supervised Agricultural Experience (SAE) and 

other program management duties can contribute 

to teacher frustration and isolation, as well as to 

increases in teacher shortages (Boone & Boone, 

2007; Fritz & Miller, 2003; Greiman et al., 

2005). 

 The social aspect of teaching is known to 

contribute to a teacher’s decision to persist 

(Hargreaves, 2001).  Collaboration and colle-

giality help teachers develop throughout their 

careers (Hargreaves, 1994), motivate them to 

return each year (Boone & Boone, 2007), and 

mitigate professional isolation (Greiman et al., 

2005; Williams, Prestage, & Bedward, 2001).  

Isolation proves especially detrimental to 

professional commitment when derived from 

barriers and conflict (Cochran-Smith & Lytle, 

1996, Hargreaves, 1994; Smith & Ingersoll, 

2004).  By pulling teachers from their classroom 

islands and placing them in the school interface, 

they have the opportunity to forge relationships 

with their peers through sharing and problem 

solving.  When interaction is based on their 
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needs, teachers view it as important and useful 

(Feiman-Nemser, 2001). 

 Teacher collaboration affords professional 

educators the chance to work together in the co-

construction of both products and knowledge 

(Butler, Novak Lauscher, Jarvis-Selinger, & 

Beckingham, 2004).  The strength of teacher 

collaboration as a tool for teacher learning rests 

on the fact it has the capacity to help teachers 

concentrate their collective efforts on a 

professional problem they face, rather than one 

identified for them by their administrators or 

leaders (Penuel, Fishman, Yamaguchi, & 

Gallagher, 2007).  With concerns surrounding 

the supply of qualified secondary agriculture 

teachers at the forefront of the profession’s 

challenges (Doerfert, 2011), teacher 

collaboration may provide some hope to help 

teachers stay the course and maintain their 

career commitment. 

 

Theoretical Framework 

 

 Wenger’s social theory of learning (2006) 

maintains learning is social participation (p. 4).  

Learning occurs by actively taking part in the 

community and forming identity within that 

context.  Learning involves communicating 

about how meaning is drawn, how support is 

applied, how proficiency is demonstrated, and 

how an individual evolves relative to the 

community.  Wenger’s theory can be applied to 

teacher collaboration as it reflects the presence 

of learning in, and contributing to, the collective. 

 The social theory of learning supports the 

outcomes in a study of two professional 

development projects using teacher 

collaboration as the goal (Erickson, Brandes, 

Mitchell & Mitchell, 2005).  Through colla-

boration, teachers generated both practical and 

formal knowledge.  These products helped them 

professionalize their practice and enlighten their 

larger educational communities when they 

shared the information beyond the project 

groups.  The collaborative culture generated in 

these environments showcased the high level of 

commitment each teacher extended to the peers 

with whom they worked.  The collaborative 

relationships formed contributed to the teachers’ 

overall career satisfaction. 

 Teacher collaboration is a tool involving the 

coordinated work of individuals toward a 

common goal, often based on a common 

“history and culture” (Dooner, Mandzuk, & 

Clifton, 2008, p. 2).  The culture of teacher 

collaboration is “spontaneous, voluntary, 

development-oriented, pervasive across time and 

space, and unpredictable” (Hargreaves, 1994, 

pp. 192–193).  Teacher collaboration has been 

proposed as an effective cure for teacher 

isolation, poor student performance, and lagging 

professional development (Brownell, Yeager, 

Rennells, & Riley, 1997; Goddard, Goddard, & 

Tschannen-Moran, 2007).  Teacher collabor-

ation has the potential to increase professional 

commitment among teachers and positively 

impact their career satisfaction (Johnson & 

Birkeland, 2003; Weiss, 1999).  Despite these 

benefits, teacher collaboration is not common 

practice in many schools (Rhodes & Beneicke, 

2002).  

 Kardos and Johnson (2007) surveyed first 

and second year teachers about the experiences 

they had working in their schools and with their 

colleagues.  Many participants worked in 

isolationist cultures where they were expected to 

perform at the level of an expert teacher, without 

having received support from a professional 

development network.  They also reported few 

teachers worked toward the common school 

mission and failed to share responsibility for all 

students.  These findings expose the neglect 

many early career teachers endure and highlight 

the opportunity for reducing teacher frustration 

to promote retention beyond the early years of 

teaching. 

 Williams et al. (2001) examined school 

culture and established a continuum related to 

collaboration during teacher induction.  The 

individualistic culture had many new teachers 

planning to terminate their employment and seek 

work in a new school, due to the physical and 

philosophical distance they felt from other 

professionals.  The structural culture provided 

formal opportunities for collaborative devel-

opment but based them on programmatic 

requirements and needs, rather than on those of 

the new teachers.  The spontaneous culture 

involved collaborative opportunities generated 

by, and shared among, the faculty.  Experiences 
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related to this final culture generated the greatest 

levels of career satisfaction. 

 Johnson and Birkeland (2003) noted new 

teacher movement was often based on the search 

for a collaborative, collegial school culture.  A 

collaborative culture generated greater career 

satisfaction and retention of new teachers 

following their first years in the classroom.  

Gehrke and McCoy (2007) found the interaction 

beginning teachers had with other professionals 

provided emotional support, broadened their 

educational focus beyond survival, and taught 

them how to maintain high expectations.  These 

elements contributed to their generally positive 

regard for the profession and were important to 

their decisions to remain in teaching the 

following year. 

 Collaboration also occurs throughout the 

teaching career.  Roberts, Murphy and Edgar 

(2010) noted its recurring presence within a 

student teaching cohort as they worked with 

members of the group.  Boone and Boone (2007) 

cited agricultural education’s professional 

brotherhood as the standard by which teachers 

weighed their willingness to remain throughout 

their careers (p. 564).  Chenevey et al. (2008) 

found older teachers were less likely to leave 

teaching and their desire to remain grew with 

each passing year, when collaboration was part 

of their professional experiences.  Furthermore, 

as these teachers expanded their arsenal of 

resources, their feelings of anxiety and 

incompetence were diminished. 

 

Purpose 

 

 High rates of teacher turnover have 

beckoned researchers to examine the issue of 

teacher retention.  The Agricultural Education 

profession has identified the supply of qualified 

agriculture teachers ready to perform their duties 

as a priority for research (Doerfert, 2011) as well 

as practice.  Previous research in the agricultural 

education literature has reported teachers benefit 

from interaction with other educational 

professionals in a variety of contexts (Balsch-

weid, Thompson & Cole, 2000; Boone & 

Boone, 2007; Greiman et al., 2005; Park, Moore, 

& Rivera, 2007; Roberts & Dyer; 2004; Roberts, 

Murphy & Edgar, 2010; Warnick, Thompson, & 

Gummer, 2004).  However, there is little 

research providing a thorough examination of 

teacher collaboration as a method impacting 

career satisfaction and retention.  The purpose of 

the present study was to describe the 

phenomenon of teacher collaboration from the 

perspectives of three secondary agriculture 

teacher participants.  The following questions 

were examined: How do experienced secondary 

agriculture teachers (1) perceive, and (2) 

experience the role of teacher collaboration in 

their career satisfaction and retention? 

 

Methods 

 

 Qualitative methodology and the phenol-

menological research approach were selected 

due to the individualized research focus.  

Phenomenology seeks to discover both what is 

happening in the lived experiences of 

participants and uncovers the meaning they have 

drawn from them.  The goal is to identify the 

essence of the phenomenon and how it relates to 

others (Moustakas, 1994).  Phenomenology casts 

off inherited meaning and places one’s 

perceptions aside to receive experiences in a 

new way (Crotty, 2003) resulting in richer, more 

all-encompassing meaning.  

 The standards of rigor were addressed 

through accepted qualitative means (Ary, 

Jacobs, Razavieh, & Sorenson, 2006).  To 

establish credibility, the researchers completed 

thorough subjectivity statements, identifying 

bias related to teaching, collaboration, and 

career satisfaction.  The rich description of 

participants and their professional contexts 

addressed transferability.  An audit trail, 

detailing all decisions made throughout the 

study was maintained to assure dependability.  

Last, confirmability was achieved through 

member checks and peer review to ensure all 

decisions were data driven. 

 The Life Cycle of a Career Teacher model 

(Steffy, Wolfe, Pasch, & Enz, 2000) was used to 

identify the teacher participant pool.  This six 

phase model of a teacher’s career development 

includes:  (1) novice – teachers at the pre-service 

level, (2) apprentice – induction teachers in the 

early stages of the career, (3) professional – 

inducted teachers with a student-centered focus, 

(4) expert – teacher leaders with commitment to 

student growth, reflection and professional 
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development, (5) distinguished – gifted teachers 

who maintain the respect of the profession and 

have made an impact on it at various levels, and 

(6) emeritus – teachers who have retired from a 

lifetime in the career.  As there is no timetable 

marking advancement; a teacher achieves 

movement through the phases by displaying 

actions related to reflection, renewal and growth 

(Steffy & Wolfe, 2001). 

 Criterion-based sampling was used to select 

participants.  An expert panel, comprised of 

agricultural education faculty from the Universi-

ty of Florida, identified potential participants 

based on the teachers’ collaborative reputations 

and their placement on the Life Cycle of a 

Career Teacher model (Steffy et al., 2000).  

Participants represented a small sector of 

Florida’s mid-career secondary agriculture 

teaching population.  Mid-career teachers were 

defined as having taught approximately 15 

years, and were in the expert and distinguished 

phases of their careers.  All four participants 

were recognized as leaders among the state’s 

teachers and possessed additional factors of 

interest including: one alternately certified 

teacher, two teachers who completed a second-

ary agriculture program, one teacher who 

entered teaching as a second career and both 

genders were included.  They also surpassed the 

point when teachers typically exit and could 

provide insight about teacher collaboration up to 

their current phases in the career.  Teachers from 

later phases were not included as they were 

significantly removed from the point of exit. 

 Qualitative studies seek depth and richness 

of data and the trade-off is often a smaller 

sample size (Ary et al., 2006).  The expert panel 

selected one teacher to pilot-test the interview 

guide and identified three to participate in the 

full study.  A semi-structured interview guide 

was reviewed by the expert panel, piloted and 

refined.  The Seidman (2006) interview tech-

nique was used, resulting in a series of three 

interviews of each participant, with nine total 

interviews comprising the study.  Each interview 

was conducted at the school of each participant 

and lasted approximately one hour.  The 

researchers refrained from sharing their defini-

tion of collaboration, to ensure the participants’ 

stories were authentic and did not carry re-

searcher bias.  The time between interview 

rounds averaged two weeks.   

 Consistent with the Seidman technique, the 

goal of interview session one was to reveal a 

focused life history of participants relative to the 

phenomenon.  Participants were asked to 

describe their experiences with collaboration 

during their pre-service teaching program.  

During the second round, the researchers began 

each interview by sharing a brief summary of 

the participant’s previously stated experiences 

with collaboration.  The intent of round two was 

to draw out details of the participants’ experi-

ences with the phenomenon.  Participants were 

asked to tell about those teachers with whom 

they collaborate, how they began their collabora-

tions and the specific areas in which they tend to 

collaborate.  They were also asked to consider 

how collaboration impacted them professionally.  

The third interview session began with a 

summary of the second interview and then 

prompted overall reflection about the phenome-

non.  Participants were invited to consider, based 

on their own experiences, what promotes 

collaboration.  They were also asked to describe 

how collaboration has impacted their perspec-

tives of the profession and how these relation-

ships with other teachers have helped them to 

remain committed.  

 Immediately following the interviews, 

transcripts were generated and cross-checked 

with field notes and recordings, then given to 

participants to check for accuracy.  Data were 

analyzed using the modified Stevick-Colaizzi-

Keen method of phenomenological data analysis 

(Moustakas, 1994).  Researchers reviewed their 

subjectivity statements before open-coding each 

transcript.  Themes were generated from the 

open-codes and textural statements involving the 

grand elements of the phenomenon were 

developed for each interview series.  Research-

ers returned to the transcripts to describe how 

the experience happened for the participants 

through structural statements.  Composite 

textural and structural statements were created 

across participants and a textural-structural 

statement synthesized collective meanings and 

essences of the phenomenon.  Member checks 

were completed at each stage, to ensure partici-

pant agreement with researcher synthesis and 

decision-making. 
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 Perceived limitations to the study were 

identified and measures were taken to minimize 

them.  The risk of leaking researcher bias into 

the work is an ever-present limitation (Crotty, 

2003).  The researchers are former secondary 

teachers with their own perceptions of the 

secondary agriculture teacher career.  To protect 

the purity of participant data, the research team 

used member checks, peer review, and 

completed thorough subjectivity statements to 

bracket personal bias (Moustakas, 1994).  These 

measures helped the researchers make sure their 

decisions were made according to the data rather 

than their personal bias.   The reader is 

encouraged to review the findings in relation to 

the participants rather than extrapolate them to a 

larger population. 

 

Findings 
 

 The following descriptions are extracted 

from interviews with three secondary agriculture 

teachers, referred to as Kevin, Christy and Mark.  

Each offers glimpses into their beliefs and lived 

experiences as secondary agriculture teachers 

working collaboratively with other teachers.  

Due to page limitations, representative samples 

from each individual textural and structural 

description are included. 

 

Kevin’s Individual Textural Description 
 

 At year 16 in his career, Kevin reflected on 

his relationship with his fraternity brother and 

labeled it as his first experience with teacher 

collaboration.  The freedom and the breadth of 

subject matter available to students at the 

University of Florida regularly challenged their 

decisions to teach.  “We talked a lot.  We had a 

lot of discussions about the philosophy of 

agricultural education.”  Talking about these 

tough issues with another pre-professional 

helped Kevin maintain focus and commitment to 

his career path.   

 As a student teacher, Kevin’s relationship 

with his cooperating teacher vacillated between 

mentoring and collaboration.  Kevin’s con-

tributions ebbed and flowed based on his 

knowledge and confidence.  Kevin remained the 

passive participant and observer with animal 

science content.  Conversely, he possessed 

expert plant science knowledge and felt 

comfortable taking the lead crafting lessons and 

facilitating activities.  Kevin and his cooperating 

teacher shared a common interest in Career 

Development Events (CDE) and FFA, so they 

regularly pooled their expertise to further their 

own understandings and improve student 

performance.  “We grew a lot during that time.” 

 Upon receiving his first job, Kevin remained 

closed off from most teachers, a model set 

before him by his agriculture teacher father; 

resulting in long hours spent at work.  He 

planned alone and believed the culture at the 

time necessitated this.  “You didn’t talk about 

team teaching or sharing.  It was like an 

initiation where they wanted to see you struggle 

a little bit but not fail.  No one gave me a hand 

out.”  Kevin also advised his FFA alone.  He 

believed a teacher who requested to work 

together in preparation for a CDE would be met 

with cold refusal since competition was 

paramount.  “They definitely wouldn’t share 

CDE material.  Oh no, no, no!  It was almost a 

joke where if you hosted an event, you locked 

things up.  You were in a competition.  Why 

would they share?” 

 After a few years, Kevin accepted a new 

position in a department with his first, content-

area teaching partner:  an icon within the school, 

community, and state.  Kevin assumed his 

teaching partner would insist having things his 

way since Kevin was an early career teacher, 

new to the program.  The assumption was false 

as he assured Kevin they shared ownership in 

the program.  Their collaboration was built on 

listening and brainstorming, and their similar 

philosophy and work ethic formed the basis of 

their program vision. 

He’ll listen to what I say and make 

comments and the same with me.  I think 

we brainstorm well.  He is open to new 

ideas, teaching methods, and technology.  

He urged me to work with other teachers 

in the nation.  It really helped me and my 

students improve. 

 Kevin’s involvement with the Florida 

agricultural education leadership program 

presented him with powerful opportunities for 

collaboration.  The program participants travel-

led the state together, sharing experiences and 

creating a tool to help Florida agriculture 
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teachers be more efficient.  These rich informal 

interactions made Kevin more comfortable with 

reaching out.   

There was a lot of discussion but we 

finally created a CD with content 

agriculture teachers could use to explain 

and publicize their programs.  To a new 

teacher we could say, ‘Here, use this.  

Don’t spin your wheels.’  Everyone got to 

contribute. 

During the leadership program, Kevin 

formed a strong connection with another 

participant.  The two relied on this bond as they 

began the distance master’s degree program.  

Kevin shared, 

I got to collaborate with this really neat 

lady.  We became excellent partners.  We 

say we are the Yin and Yang of Ag Ed.  

She forces me out there and I pull her 

back just enough to make sure she’s 

composed and everything is exactly the 

way we want it.  On the KAI [Kirton 

Adaptive Innovative tool], she was at the 

very front of the line [Innovator] and I 

was in the very back of the line [Adaptor].  

That is when we said, ‘Okay, we’re 

partners.’  

The two worked together throughout the 

graduate program but their partnership did not 

end with commencement.  She encouraged 

Kevin to participate in the Florida career and 

technical education professional association.  He 

credits the keys to their success to the fact “no 

one was looking for credit.”  He continued 

saying, “It is a matter of being involved and 

helping where we can.” 

 

Kevin’s Individual Structural Description 
 

Kevin’s perceptions about teacher colla-

boration evolved over his career.  During his 

pre-service and induction periods, mentorship 

was crucial.  His needs were the focus of every 

professional interaction.  He required regular 

guidance and feedback from an experienced 

teacher.  The acquisition of the confidence, 

knowledge and skills necessary to become an 

effective teacher were his primary objectives.  “I 

wasn’t really concerned with trying to 

collaborate.  I was just struggling.”  As 

mentoring persisted, his trust and confidence 

grew.  Collaborative interactions began to 

present themselves more regularly and he began 

to engage, albeit sparingly. 

 Kevin completed an accredited teacher 

education program yet was plagued by tunnel-

vision determination, self-imposed intimidation, 

insecurity, and a limited definition of 

collaboration.  He had an overwhelming need to 

prove himself to whomever he respected and to 

those occupying positions of authority.  The 

long hours spent at school and his unwillingness 

to ask for input from others was evidence of his 

initial resistance.  Feeling intimidated by older 

men, having limited resources, and adhering to 

the culture of independence kept him isolated.  

Kevin expressed a narrow view of teacher 

collaboration, seeing it mainly as a situation 

where teachers “share resources and engage in 

lesson planning.” 

 When Kevin moved to a new school, he had 

been teaching a number of years.  “By the time I 

got here, I was able to collaborate more because 

it wasn’t as much about survival.”  Kevin was 

surprised by his teaching partner’s openness.  

The man often initiated interaction between the 

two, as Kevin was not quite ready to assume the 

lead.  Through teaching responsibilities, 

program management duties, and professional 

association participation, collaboration clearly 

was not limited to one context.  Kevin learned 

much from his partner yet it was clear they were 

building a program together. 

 Kevin’s collaborative notions were stretched 

to include new audiences and fresh opportunities 

for learning because of his relationship with 

another Florida agriculture leadership 

participant.  Their bond was born of informal 

social time within a structured program and 

grew through continued interaction.  An 

awareness of the talents and skills the other 

possessed, let the two leverage their strengths to 

pursue new challenges together.  The positive 

results of this relationship, when added with the 

others, had a maturing effect on Kevin.  He 

focused more on issues affecting the agricultural 

education community and less on those solely 

affecting him. 

 Kevin values teacher collaboration saying it 

has made his career “more enjoyable.”  Passing 

the “survival stage,” he realized he wanted more 

from his career.  Every collaborative experience 
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he shared was positive and involved little to no 

outside resistance.  The resistance he 

encountered came from within, as he wrestled 

with relying on others.  Kevin downplayed his 

role in initiating collaboration by crediting his 

experiences to “being with the right people, in 

the right places, at the right times.”  His eventual 

willingness to engage helped him create a 

reputation as a collaborator and arrive at a place 

in his career where collaboration abounds. 

 

Christy’s Individual Textural Description 
 

 Christy did not grow up in agriculture but 

began wanting to become an agriculture teacher 

early in high school.  She knew collaboration 

would be essential to meeting her goal, believing 

“you can’t go through life all by yourself.”  As 

an undergraduate, she often collaborated on 

projects with others in her major, providing and 

receiving support.  These supportive 

relationships continued through student 

teaching.  She stated, “We were all with male 

teachers that had been in the business at least 25 

years.  We had the same kinds of issues.” 

 Christy was first hired to teach in a middle 

school.  As the only agriculture teacher in the 

school, the mentors and teams with whom she 

was matched were unqualified to help with all 

aspects of her appointment.  Christy was 

compelled to reach out to other agriculture 

teachers in the county but had difficulty fitting 

in as the only young, female teacher.  She 

recounted, “There was nobody.  They all had 

been teaching for quite a while.  They were not 

overly friendly.”  As a result, she remained a 

passive participant, too insecure to ask clarifying 

or follow-up questions.  She struggled with her 

responsibilities in silence. 

 At the completion of her fifth year, she 

accepted a position with the high school.  The 

same year, a female was hired to the opening she 

left at the middle school and another high school 

in the county hired a woman to fill their 

vacancy.  Her closest collaborator was hired to 

yet another county position the following year.  

The wave of new, female teachers presented 

Christy with professionals to whom she could 

relate. 

We had someone to sit with at events.  

The first year we were all together it was 

basically work-related collaboration.   We 

talked about ‘This is what works for me’ 

and ‘This is what we do.’  Then we got to 

be friends and had outside-of-work 

contact, which solidified the group.  We 

then started talking about things that were 

work-related but you probably wouldn’t 

just talk about with your acquaintances.  

We talked about what we could do to 

make things different and better 

professionally, outside of our classrooms. 

 Christy’s relationship with this group of 

female agriculture teachers continued to 

progress, leading to many changes in her 

practice.  To begin, she took the lead on seeking 

information related to state FFA opportunities, 

rather than waiting for it or using experience as 

her teacher.  “We felt out of the loop so we did 

some things to benefit our kids.  We felt the 

more we knew, the better it would be for them.  

We worked together.”  She had always been a 

dues paying member of her professional 

association but had never been a participant.  

“Our little group decided we were going to get 

more involved and we did!”  Christy became a 

member of the Florida FFA Board and another 

member of the group was elected to the Florida 

Association of Agricultural Educators Board, 

thus fulfilling their commitment. 

 Even as two of the four left teaching, those 

who remained continued to draft new ideas for 

collaboration. 

Working to get on the boards led to 

curriculum projects and everything we do 

now.  You get so much from exchanging 

stories but when you sit down and start to 

work on a project with someone, you can 

get a lot accomplished.  There is a lot that 

can happen.  I don’t think I would have 

done the whole master’s thing if I did not 

have my group. 

Christy introduced the idea of completing a 

distance master’s program to her core group.  

The graduate program encouraged collaboration 

among students so Christy and her closest 

collaborator worked together whenever they 

could, studying and completing assignments as a 

team. 

Anything we could work together on, we 

did.  When you don’t have the teacher and 

you only have a screen with a PowerPoint 



De Lay and  Washburn                                                                                                 The Role of Collaboration in… 

Journal of Agricultural Education                                 111                                                 Volume 54, Issue 4, 2013 

presentation to get the information, you 

need to be able to talk to someone.  If I 

hadn’t been able to talk it out it wouldn’t 

have happened. 

With the momentum created from the 

master’s program, the group completed a grant 

application to improve the horticulture pathways 

in their local agriculture programs. 

We’re not big grant writers.  We thought 

of some important things we wanted to try 

to do.  We wrote them out as a group and 

gave it to the county grant writers to 

polish.  We were awarded the money so 

something must have worked. 

With funds available, they aligned their 

curriculum to the Florida horticultural industry 

association’s professional certification test.  

Christy said, “I don’t know a week that went by 

that we didn’t talk by email or on the phone.  I 

might have talked to them more than I talked to 

my teaching partner!” 

 

Christy’s Individual Structural Description 
 

 Christy’s collaborative associations proof-

undly impacted her professional development.  

A bright but withdrawn student, she knew 

working with others results in a richer end 

product.  She formed valuable connections 

during her undergraduate career, pre-service 

experiences, and early teaching placements.  

Christy’s self-awareness helped her realize she 

needed to force herself to interact, no matter 

how uncomfortable, if she was to grow. 

 Referring to her pre-service cohort as 

“friends,” Christy’s relationship with the other 

members was based on trust.  They shared a 

number of demographic features including:  

professional preparation, gender and age.  Even 

when they parted ways and commenced student 

teaching, each continued to reflect openly about 

their performance, plan lessons, and problem-

solve challenges with their cooperating teachers.  

They felt comfortable with one another. 

 The mandated team structure infused at the 

middle school, presented Christy with a 

dichotomy.  The experience allowed her to work 

closely with teachers from other content areas on 

school-related issues but the arbitrary 

assemblage of teachers presented a gap in her 

content area support.  Her inability to access 

subject-specific assistance on her campus left 

her feeling isolated.  Additionally, Christy found 

the countywide agriculture teacher culture to be 

closed and intimidating.  She felt out of place; a 

stranger in a foreign land.  “I think some of it is 

sticking it out long enough to become one of the 

group.  If you are around a little while, then you 

get accepted into the fold.”  Her determination 

bolstered her willingness to endure. 

 Christy admitted feeling restless many times 

during her 16 years of teaching but her 

associations with other teachers helped her find 

reasons to stay. 

I got to a point where I felt I wasn’t as 

happy as I could be if I had another job.  I 

questioned if I wanted to stay in teaching.  

These people came along at the right time 

for us to work together and that has 

probably been the biggest thing keeping 

me here. 

Her move to a program with two teachers 

brought the potential for daily collaboration on 

content and program-related matters.  Her work 

with professional associations resulted in 

opportunities to continue her learning.  She 

willingly and voluntarily took part, although 

each required additional time commitments with 

no compensation.  These events presented the 

motivation needed to make her work stimulating 

and rewarding, encouraging her persistence. 

 

Mark’s Individual Textural Description 
 

 Mark entered agricultural education 

following a ten-year career in banking.  At age 

33, he enrolled in a second bachelor’s program 

and approached the experience much differently 

the second time, relying heavily on 

collaboration.  One of his earliest encounters 

involved a particularly challenging horticulture 

class.  Talking with his cohort, he discovered 

another member had taken the course and 

offered to share her study materials.  The gesture 

sparked in him the importance of a collaborative 

culture.  “We supported and worked with each 

other.  ‘How did you come up with this?’ or 

‘Think we should do that?’  It all developed 

from there.” 

 Following student teaching, Mark was hired 

at the school of his current employment but his 

tenure had a rocky start.  Paperwork challenges 
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related to unfilled work orders, a lack of 

teaching and learning resources, and a number 

of student management issues were just a few 

hurdles he faced.  Mark was the fifth teacher the 

program had seen in just three years.   

There is no way you can do it all.  I 

realized I was trying to fix everything to 

try to teach and it was going to take a lot 

more than what I had.   I had to win 

friends and influence people to get 

something to work.  It was a chore but it 

paid off. 

 He began asking other agriculture teachers 

how they got results.  “I don’t know if it is just 

Florida or if it’s just guys in particular but they 

keep their cards close to their chests.  They 

really don’t share anything.”  A visit with a 

teacher in a nearby county provided some 

direction, helping Mark deal with his FFA 

responsibilities.  By working with teachers in 

County 1, Mark was able to train his students for 

the citrus CDE alongside students from other 

schools. 

I took my team, and we set up a whole 

contest inside their auditorium.  It is 

because of these encounters, my students 

recognize others when we go to 

competitions.  They’ve got others to talk 

to when they’re there, instead of just 

talking with their own team. 

 The successful outcome drove him to pursue 

“like-minded teachers” who were open to 

sharing their expertise.  While at a sub-district 

land judging CDE, Mark shared some of the 

performance challenges and change goals he had 

with Adam.  Adam offered to share his contest 

training resources and extended an invitation to 

have Mark’s students practice with his own team 

and a few others.  Mark asked Adam why he had 

offered to work with so many additional teams 

when they could beat his team on the day of 

competition.  Mark recounted Adam’s response 

by saying, “Well, that’s easy.  If we’re not 

teaching kids, why are we doing what we’re 

doing?”  As they continued their discussion, 

Adam shared the tenets of this educational 

philosophy. 

He said, ‘Every kid is engaged and trying 

their best.  There are no discipline 

problems.  I have them hanging on every 

word.  Every one of them is striving to do 

their best.  Never in your teaching career 

will you have a classroom like you’ve got 

right now.  If you want to learn, I’ll teach 

you because when we beat you I want to 

beat the best.’  With that, I began to seek 

out and socialize with other teachers at 

different events who were like-minded. 

 Mark’s experiences with teacher 

collaboration resulted in a satisfying career 

move and his development as a teacher 

professional.  His students have won state and 

national awards, and his classroom practice has 

evolved through the use of innovative 

curriculum and methods.  He has a number of 

students enter the agriculture industry and even 

major in agricultural education at the university 

upon graduation from high school.  Due to the 

success, administrators have presented him with 

offers to teach in other schools and to move into 

administration. 

People recognize my leadership in the 

agriculture department and suggest it 

could be better utilized in management.  

After 20 minutes in the front office, I 

come back to my classroom and I am so 

happy to be within my four walls and 

hugging my kids. 

Rather than making the decision to persist in 

agricultural education on his own, Mark chose to 

seek the input of those in his inner circle. 

When they opened up the new high 

school, I was heavily recruited to open 

that program.  I liked the principal going 

there and the idea of brand new 

everything.  I called Adam.  When the 

county administration wanted me to 

oversee the new middle school they said, 

‘What do you think?’  I called Adam.  

When he asked me about it I knew I had 

decided.  I told him, ‘Nah, I’m fine.  

About got this place the way I want it.’ 

 

Mark’s Individual Structural Description 
 

 Mark’s perceptions of teacher collaboration 

were largely shaped by his core belief in 

interdependence.  This belief was not app-

reciated in his first career so he found one where 

it would. Rather than pursue alternative 

certification like others entering agricultural 

education from industry, Mark completed a 
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formal teacher education program.  The choice 

positioned Mark in a rich environment to 

network, learn, and grow with other pre-

professionals.  The experience integrated him 

into the profession prior to his first teaching job.  

“It kind of started and developed from there.  I’d 

call and ask them.  They’d send me some stuff.  

It snowballed.” 

 His first experiences as a high school 

teacher let Mark know immediately how much 

he didn’t know about meeting the associated 

roles and responsibilities.  “They teach us this 

much,” [gesturing an inch] “on that many 

subjects” [gesture holding his arms out wide].  

The work order situation demonstrated his lack 

of knowledge about school protocol, something 

impossible for new teachers to anticipate until 

they infiltrate a particular school system.  His 

limited content knowledge and the lack of 

instructional resources were surprises made very 

real when gazing at empty file cabinets and 

“trashed” textbooks.  Frustrated by these 

barriers, Mark realized he needed help.  Guided 

by his core beliefs, and his curiosity about how 

other schools achieved success, he approached 

teachers with whom he had formed connections 

during his pre-service program.  They were 

happy to help by sharing resources, contacts, and 

tips for success.  “You just ask questions and 

most people will help you because they are 

flattered you asked.” 

 Energized by his initial success with teacher 

collaboration, Mark looked to other areas of his 

teaching responsibility; namely FFA and SAE.  

His willingness to sit down with other teachers 

at professional activities was a fruitful beginning 

to expanding his efforts.  He chose to discuss 

professional topics rather than engage in small 

talk or withdraw from their company.  

The teachers with whom I collaborate are 

teachers I gravitate toward.  There are 

teachers that tell you what a great job they 

are doing.  Then there are those that ask 

questions like ‘How did you do it?’  So 

the conversation starts in a big group but 

teachers break off into smaller groups of 

interest.  That is where the like-

mindedness develops. 

This initiative generated connections with 

teachers versed in areas of expertise beyond his 

own.  “You can’t know it all.”  Mark’s ability to 

perform more effectively, in more areas, 

expanded as he expressed enough confidence to 

defer to others as experts.  The interactions 

benefited Mark and extended to the other 

teachers and the students they served. 

 Mark humbled himself by moving beyond 

the profession’s culture of skepticism and 

competition.  He adopted more open educational 

philosophies and modeled his personal beliefs 

after them, rather than solely focusing on CDE 

placings.  Many teachers, especially those early 

in their careers, have flocked to him to share 

their insight and seek his. 

The younger ones are more approachable 

and willing to share.  So many of them 

came through a program where they had 

an icon of a teacher that taught for 20 or 

30 years, and had every answer or gave 

the kids the impression they did.  They 

feel bad and don’t have the confidence 

level they think they should. 

 Mark’s professional maturity entering 

agricultural education was advanced, compared 

with his peers, but his experiences with teacher 

collaboration developed him further.  Significant 

opportunities surfaced because of the 

professional development and program success 

he gained through interaction.  When Mark 

considered those opportunities which might lead 

him out of the profession, he did so in true 

collaborator fashion; seeking input from others. 

 Individual textural and structural descrip-

tions were examined for all three participants, to 

form composite textural descriptions and 

composite structural descriptions respectively.  

The composite descriptions were used to form 

the textural-structural statement.  This serves as 

the universal essence of teacher collaboration in 

the context of career satisfaction and retention 

within this participant pool. 

 

Textural-Structural Statement 

 

Collaboration is a tool for teacher learning.  
Collaboration is a consistent and persistent 

means of professional development, beginning 

in the pre-service phase and continuing 

throughout a career.  Collegial interaction 

expands a teacher’s awareness of, and access to, 

the knowledge, skills, and resources useful for 

developing professional competence and con-
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fidence.  It presents opportunities for reflection; 

including the identification of personal needs 

and strengths, and expanding professional 

philosophy.  Collaboration grows with 

professional maturity and is often prompted 

through request and dialogue.  Teachers must 

feel safe, believing their contributions are 

meaningful and the reward will be rich enough 

to outweigh the associated risks.  Frequency of 

collaboration increases with favorable results. 

Collaboration increases teacher career 

satisfaction.  As a socialization tool, it removes 

the barrier of classroom walls and connects 

teachers in a variety of contexts, according to 

common professional interests.  Collaboration 

forms a welcoming culture and helps teachers 

advance relationships beyond acquaintanceship 

to develop a deeper understanding and tolerance 

for one another and their work.  Collaboration is 

applicable to each of the three circles of 

agriculture programs and to other program 

management responsibilities.  Collaborative 

activity can increase the level to which teachers 

are engaged in their career responsibilities.  

Establishing connections provides support 

critical to helping them conquer personal 

professional challenges, refine pedagogical 

practice, and develop and maintain viable 

agriculture programs. 

Collaboration impacts professional 

investment.  Teachers view themselves and 

their contributions as important to a larger 

mission.  They perceive their active involvement 

as necessary to the growth and health of the 

profession.  A collaborative teacher culture 

supports immediate teacher growth and 

development, as well as counsel about decisions 

related to career longevity.  Collaboration is 

professionally revitalizing, providing access to 

fresh opportunities and challenges.  As teachers 

master immediate responsibilities, they look for 

new ways to grow and contribute, often resulting 

in greater benefit to the larger profession. 

 

 

 

 

 

 

 

 

Conclusions, Recommendations and  

Implications 

 

 Agricultural education finds itself locked in 

the national teacher shortage trend (Kantrovich, 

2010).  To meet the needs for qualified agricul-

ture teachers, the cycle of teacher turnover must 

be addressed.  Teacher collaboration holds 

promise as a way to alleviate the challenges 

associated with turnover loss (Puchner & Taylor, 

2006).   

 The teachers in this study mentioned their 

greatest concern during the first few years of 

their careers, was trying to learn everything.  

Collaborations at that time were often focused 

on working together to develop lessons, manage 

the FFA and SAEs, and increase their content 

knowledge (Greiman et al., 2005; Wenger 

2006).  With time, they completed their respon-

sibilities with little effort and began to seek new 

challenges, often beyond the local program 

(Chenevey et al., 2008).  Although prompted by 

different reasons, each felt they had something 

to offer to satisfy their own professional needs 

and those of other teachers (Boone & Boone, 

2007).  They assumed leadership positions with 

the state agriculture teacher’s association and 

completed other service activities.  These new 

frontiers crafted a sense of community, leading 

to the construction of shared knowledge and 

culture.  The results included increased program 

visibility, enhanced career fulfillment, and a 

broader view of the agricultural education 

profession (Wenger, 2006). 

 Participants confessed they often entertained 

the idea of leaving teaching when they worked 

independently for long stretches (Cochran-Smith 

& Lytle, 1996; Smith & Ingersoll, 2004).  

Despite their relationships with other teachers on 

campus, they desired regular interaction with 

others in agricultural education.  They were 

confident they would have continued to entertain 

leaving if content area isolation continued. 

Taking the initiative to reach out to others 

ensured their collaborations were tailored to 

their individual needs and interests (Hargreaves, 

1994; Penuel et al., 2007; Williams et al., 2001). 

 Similar to the experiences of the leavers 

described in the work of Johnson and Birkeland 

(2003), teachers in this study had rocky 

beginnings to their first teaching positions.  
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They admitted feelings of overwhelming 

frustration.  However, their determination, 

commitment to career choice, and the presence 

of opportunities to work with other teachers 

outweighed setbacks and helped them through 

the difficult periods (Boone & Boone, 2007; 

Kardos & Johnson, 2007; Puchner & Taylor, 

2006).  In the present study, collaboration 

strengthened the teachers’ resolve to grow and 

improve. 

 Johnson and Birkeland (2003) found 

professional frustration caused teachers to leave 

in the first few years.  In the current study, 

teaching no longer held the challenge Christy 

craved.  The sheer monotony was enough to 

cause her to wonder if she should leave the 

classroom, or persist but in a disengaged state.  

She opted to challenge herself by initiating and 

accepting opportunities to work with other 

teachers.  She credits these activities and other 

teachers with keeping her in teaching and 

motivating her to move her career forward 

(Chenevey et al., 2008; Cochran-Smith, 2004; 

Erickson et al., 2005). 

 Teacher collaboration was initially difficult 

for every teacher interviewed.  At the pre-

service level, each valued their peer interaction 

(Erickson et al., 2005; Roberts et al., 2010).  

However, as early career teachers they viewed 

the agricultural education culture in Florida to be 

closed to the concept of collaboration.  They 

described competition as paramount to program 

success and teacher independence as indicative 

of one’s value.  The demographics of age and/or 

gender were glaring reminders they did not fit 

in.  As each teacher matured, found other willing 

participants, and discovered their niche, they 

worked to cultivate an emergent collaborative 

culture.  Each continues to actively support the 

growth of this new culture among teachers in all 

career phases (Chenevey et al., 2008; Erickson 

et al., 2005; Steffy et al., 2000). 

 Two research questions were pursued in this 

study.  The first inquired as to perceptions of 

teacher collaboration related to career 

satisfaction and retention.  At its essence, the 

phenomenon of teacher collaboration involves 

connection with a purpose.  Teacher colla-

borators… 

1. Carry the desire to make education 

better for teachers and students alike.   

2. Engage in deeper, more meaningful 

interaction.  More than simply time to 

get to know one another, they make 

the conscious choice to address real 

issues, even if more work is created.   

3. Seek and create opportunities to feel 

more capable and rewarded.  

Collaboration is often purposeful and 

requires significant personal 

investment and effort.   

4. Are intrinsically motivated to engage 

with others who share the desire for 

interaction.  While some may charge 

ahead, others may need gentle 

prodding to seek, to question, to 

challenge, to risk, to share, and to be 

diligent in such pursuits. 

 The second research question addressed how 

experiences with teacher collaboration relate to 

career satisfaction and retention.  At some point 

in their careers, teachers desire more.  

Collaboration brings challenge, the opportunity 

needed to achieve a higher level of performance 

and impact.  Teacher collaboration occurs 

through both spontaneous and structured 

avenues but the pre-service program is often the 

first encounter with the phenomenon.  Teachers 

actively collaborating at the pre-service level 

seek informal interaction as they enter the 

career.  This time encourages prospective 

collaborators to find one another and form 

friendships with the potential for lasting 

partnerships.  As they mature, collaborations are 

most beneficial and successful when generated 

by the teachers themselves, rather than by 

mandate (Feiman-Nemser, 2001; Penuel et al., 

2007).  Teachers’ experiences with collaboration 

are key contributors to their career development, 

satisfaction, and commitment. 

 Teacher collaboration has the potential to 

positively impact a teacher’s performance and 

professional commitment (Johnson & Birkeland, 

2003).  For many teachers, the pre-service 

program is their first experience with the 

phenomenon.  However, others like Christy and 

Kevin who completed a secondary agriculture 

program may have witnessed their own 

agriculture teachers collaborating with others.  

Some may have another exposure to teacher 

collaboration, as was the situation for Kevin, 

being children of agriculture teachers.  With 
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such varied experiences, it is recommended 

teacher educators stimulate greater reflection 

among pre-service teachers related to core 

beliefs about teaching and learning.  The 

implications of examining these beliefs early 

and often, before the cohort can support the 

formation of community, could mean the 

advancement for the potential of socially 

constructed knowledge about agricultural 

education, teaching, and learning (Wenger, 

2006). 

 The researchers recommend state 

agricultural education staff and leaders of 

professional associations invite dialogue on the 

topic of teacher collaboration.  Through existing 

statewide professional development, leaders 

should request presenters to integrate discussion 

connecting their presentation topics with 

opportunities for collaboration.  The 

implications could result in further shaping of 

the professional culture, encouraging acceptance 

and celebration.  Teachers should also be led 

through exercises illustrating how teacher 

collaboration can work for them and their 

colleagues.  Reflective prompts, followed by 

down time to promote informal exchanges about 

their responses, may create a space for teachers 

to discover their own opportunities for 

meaningful collaboration.  States might also 

consider using a special interest group (SIG) 

structure to encourage collaboration.  SIG 

membership could be published in the state 

directory to help teachers identify others with 

similar interests.  This simple step has the 

potential to support teachers in reaching out to 

others. 

 State leaders must consider providing 

professional development designed specifically 

for mid-career teachers.  Schools and pro-

fessional associations typically offer induction 

support for early career teachers and additional 

stand-alone workshops for all teachers to take 

part.  Mid-career teachers are often lumped into 

the general teaching population and little regard 

is given to their unique needs.  This current 

practice requires mid-career teachers to be 

intrinsically motivated to search out 

opportunities on their own, or risk being 

professionally unfulfilled.  Kevin celebrated his 

opportunities for formal collaboration, which let 

him connect with his peers, create new 

resources, and develop professionally (Gehrke & 

McCoy, 2007; Wenger, 2006).  Christy 

expressed her formal collaborations helped her 

maintain her commitment and reignite her 

passion for the profession.  Regular needs 

assessments of this teaching population could 

help states provide tailored professional 

development programming.  The outcomes of 

supporting and challenging mid-career teachers 

could be widespread professional revitalization. 

 Each of the study’s participants also 

characterized many of their collaborations as 

arising from informal time.  Teachers need the 

chance to make their needs and desires known to 

one another.  It is recommended state leaders 

provide a time and place for teachers to network.  

Building more time into formal event schedules 

for professional interaction, or simply offering 

snacks and a lounge space, can encourage the 

development of connections leading to 

spontaneous collaboration.  The result of such 

planning could offer a more relaxed setting to 

help teachers engage with like-minded 

professionals, a strategy which worked well for 

Mark. 

 Teacher retention is an issue of national 

concern (Kantrovich, 2010).  With teachers 

leaving so soon after their arrival, they fail to 

gain the skills necessary for success.  According 

to Worthy (2005), teachers need to remain in 

teaching beyond their fifth years to “reach their 

full potential” (p. 381).  The current study 

focused on the perceptions and experiences of 

current, mid-career teachers.  A study examining 

the collaborative practice of those who have 

departed would expand understanding of the 

phenomenon.  What role, if any, did teacher 

collaboration have in their careers?  The 

implications of the findings for this kind of 

study would offer fresh insight on the issue. 

 Further research should include engaging in 

a targeted examination of teachers’ earliest 

collaborative experiences.  In the present study, 

each participant had positive pre-service 

experiences with teacher collaboration.  This 

fueled their confidence to seek future oppor-

tunities.  Learning more about the circumstances 

surrounding initial exposure may uncover 

criteria for creating the ideal collaborative 

environment.  This information can assist teach-

er educators and facilitators of induction 
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programs with issuing collaborative oppor-

tunities early and often.  The implications would 

result in sweeping and lasting change to 

agricultural education’s culture of individualism 

and competition.  By welcoming new teachers 

with the tools each deems necessary, the 

profession can have a targeted impact for lasting 

career satisfaction and commitment.  
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This descriptive-correlational study sought to investigate teachers’ levels of Personal Science Teaching 

Efficacy (PSTE) and Science Teaching Outcome Expectancy (STOE) using the Science Teaching Efficacy 

Beliefs Instrument (STEBI). The population included all teachers completing a CASE Institute training 

session during summer 2010.  Assessments were made at two points.  First, the participants were as-

sessed by using a post-then-pre assessment with a second follow-up assessment after nine months of im-

plementing the new curriculum. Demographic characteristics are presented to provide insight into the 

participants.  The teachers experienced gains during the institute on both their personal science teaching 

efficacy and their science teaching outcome expectancy.  However, after nine months of using the curricu-

lum, their efficacy remained high while their outcome expectancy returned to the same levels held before 

attending the professional development.  It appears the CASE Institute had a lasting impact on the partic-

ipants’ personal efficacy, but not their outcome expectancy beliefs. Recommendations are made for future 

research. 

 

Keywords: CASE curriculum, teaching efficacy, science teaching efficacy, science teaching outcome ex-

pectancy  

 

 The National Council for Agricultural Edu-

cation established the Curriculum for Agricul-

tural Science Education (CASE) in 2007.  CASE 

describes their curriculum as “an instructional 

system that provides intense teacher professional 

development and curriculum that is changing the 

culture of agriculture programs” (CASE, 2011, 

p. 1).  The CASE curriculum was developed in 

collaboration with Project Lead the Way, a na-

tionally recognized nonprofit organization that 

prepares students to be leaders in the science, 

technology, engineering, and mathematics 

(STEM) areas though the use of problems-based 

investigation (CASE, 2011).  The purpose is to 

develop and implement a national curriculum for 

secondary agricultural education that provides a 

high level of rigor and relevance to the agricul-

ture, food, and natural resources (AFNR) subject 

matter.  CASE is aligned with the National 

Council for Agricultural Education’s Agricultur-

al, Food, and Natural Resources Career Cluster 

Content Standards (Team AGED, 2007).  Addi-

tionally, the curriculum is aligned with core aca-

demic standards including the National Science 

Education Standards (National Research Coun-

cil, 1996), Principles and Standards for School 

Mathematics (National Council of Teachers of 

Mathematics, 2000), and Standards for the Eng-

lish Language Arts (National Council of Teach-

ers of English, 1996). 

 CASE strives to ensure quality teaching by 

providing extensive professional development 
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for teachers that leads to certification (CASE, 

2011).  The CASE Institute is a professional de-

velopment workshop requiring 80 hours of in-

tense training for each course CASE has devel-

oped.  CASE Institute sessions provide teachers 

important background related to the pedagogy 

used in the CASE curricula and practice teach-

ing various lessons to prepare them for class-

room instruction.  Teachers are required to at-

tend the entire 10-day, 80 hour workshop where 

upon CASE Institute instructors determine if 

each teacher is adequately prepared to provide 

instruction using CASE curricula.  This institute 

is typically hosted by a college or university, and 

entails full-time, hands-on training in the use of 

the CASE curriculum.  Institute participants 

have the opportunity to work their way through 

the experiments and applied components of the 

curriculum (CASE, 2011).  In a small case 

study, Dixon (1999) found that innovative cur-

riculum can impact a teacher in positive ways.  

While some changes may be a direct result of 

the written curriculum, others may be a result of 

changing philosophy from using the curriculum. 

 The professional development component of 

the CASE curriculum is unique among the re-

sources typically used in agricultural education.  

High quality professional development is a key 

component to the success of educational pro-

grams (Kent, 2004).  As agricultural education 

continues to evolve with new curricular goals in 

the areas of math and science, the professional 

development needs of teachers will grow.  

Providing prolonged and sustained professional 

development, in conjunction with teacher quali-

ty, can be used as an excellent predictor of stu-

dent success (Sullivan, 1999).  In math and sci-

ence teachers, Garet, Porter, Desimone, Birman, 

& Yoon (2001) found that professional devel-

opment focused on content, hands-on learning, 

and application to the classroom, was most like-

ly to produce an increase in achievement.  These 

characteristics are all hallmarks of the CASE 

model of professional development.   

 Professional development in regard to the 

incorporation of science and math has received 

much attention in the agricultural education pro-

fession.  In a meta-analysis of the research on 

science integration, Wilson and Curry (2011) 

found that several researchers have called for 

increased support for teachers in the form of 

professional development opportunities.  Ac-

cording to Wilson and Curry, teachers who par-

ticipated in these professional development op-

portunities were more confident to teach science 

than the control groups.  Darling-Hammond 

(1996) indicated the lack of professional devel-

opment for beginning and seasoned teachers is a 

barrier for student learning in the United States. 

 The notion of teacher confidence, or teach-

ing efficacy, is another concept that is prevalent 

in agricultural education research.  Roberts, 

Harlin, and Ricketts (2006) investigated teach-

ing efficacy of student teachers during their in-

ternship experience and found teachers became 

more efficacious from the beginning to the end 

of their teaching experience.  Wolf, Foster, and 

Birkenholz (2010) also explored teaching effica-

cy of student teachers.  They found certain expe-

riences during the student teaching experience 

resulted in increased levels of teaching efficacy, 

while others had no effect.  Gill (2009) found 

pre-service teachers had more confidence in 

their ability to integrate academic content into 

their teaching when specifically instructed on 

integration.  This highlights the need to explore 

professional development opportunities so their 

effect on teachers can be better understood.   

 While teaching efficacy has been studied in 

practicing teachers with mixed results, Hamilton 

and Swortzel (2007) studied agricultural science 

teachers’ ability to teach science and their sci-

ence teaching efficacy.  They found teachers had 

a high science teaching efficacy, but it correlated 

negatively with their ability.  These results are 

consistent with the results of Scales, Terry, and 

Torres (2009) who found agriculture teachers 

were confident they could integrate science con-

tent, but scored low on a science subject test.   

 This disconnect between teacher perfor-

mance and teacher confidence might indicate 

teachers are not prepared to integrate science 

into their classroom.  Boone, Gartin, Boone, and 

Hughes (2006) found agricultural science teach-

ers had limited knowledge of science topics.  

Warnick and Thompson (2007) found teachers 

believed a lack of funding and equipment were 

also barriers to integrating science into the agri-

culture curriculum.  These are examples of many 

barriers to integrating science into the agricul-

ture curriculum that have been reported by re-

searchers.  It is important to remember that “ag-
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ricultural education provides students with trans-

ferable academic skills so as to prepare them to 

achieve in other courses” and higher education 

(Dailey, Conroy, & Shelley-Tolbert, 2001, p. 

18).  Often these conclusions result in recom-

mendations of providing professional develop-

ment programs that are designed to break down 

these barriers (Wilson & Curry, 2011). 

 

Theoretical Framework 

 

 The theoretical framework for this study was 

based on Bandura’s Social Cognitive Theory 

and the concept of self-efficacy.  Social Cogni-

tive Theory (Bandura, 1986) grew out of Ban-

dura’s frustration with earlier depictions of hu-

man agency captured in the Psychodynamic, 

Trait, and Behaviorist theories.  Earlier theories 

focused on the locus of agency in humans as 

either autonomous or mechanical.  Bandura 

proffered that neither is entirely true, rather, the 

locus of agency is interactive and shares a recip-

rocal relationship between determinants, action 

and environmental factors (Bandura, 1986).  

Bandura described this effect and termed it re-

ciprocal determinism.  According to Bandura 

(1986) “the relative influence exerted by the 

three sets of interacting factors will vary for dif-

ferent activities, different individuals, and dif-

ferent circumstances” (p. 24).  After the devel-

opment of reciprocal determinism, Bandura be-

gan to conceptualize his ideas concerning how 

people develop beliefs in their ability to succeed; 

a concept he called self-efficacy.  

 Bandura defined self-efficacy as “judgments 

about one’s ability to organize and execute spe-

cific courses of action” (Bandura, 1997).  Ban-

dura identified four primary sources of self-

efficacy, listed in order from the perceived 

greatest contributor, they are: mastery experi-

ences, vicarious experiences, verbal persuasion, 

and physiological and affective states (Bandura, 

1997).  Mastery experiences provide the greatest 

source of self-efficacy information and can be 

developed through application of the learning 

broken down into small steps that yield frequent 

successes.  Vicarious experiences are most fre-

quently provided through modeled experiences. 

Both students and teachers can enhance self-

efficacy by direct observation of their peers.  

The vicarious effect is enhanced when, through 

observation, the observer feels a sense of social 

similarity to the model.  Mastery experiences 

and vicarious experiences are two of the most 

powerful sources of self-efficacy (Bandura, 

2006).  

 Verbal persuasion serves to strengthen belief 

in an individual’s ability to succeed by providing 

positive, social reinforcement.  Bandura (1997) 

believed verbal persuasion could solidify the 

beliefs of an individual who was struggling in a 

given activity.  Bandura (1997) stated “verbal 

persuasion alone may be limited in its power to 

create enduring increases in perceived efficacy, 

but it can bolster self-change if the positive ap-

praisal is within realistic bounds” (p. 101).  The 

last self-efficacy source identified by Bandura 

was physiological and affective states.  Simply 

put, individuals can establish self-efficacy in-

formation through anxiety, stress, arousal, fa-

tigue and mood states (Pajares, 1997).  Affective 

mood states allow individuals to gauge their de-

gree of confidence in a particular activity (Pajar-

es, 2002).  

 Specific to this study, self-efficacy was fo-

cused on teacher efficacy.  Teacher self-efficacy 

has been identified as “the extent to which 

teachers believe they can affect student learn-

ing” (Dembo & Gibson, 1985, p. 1).  Teacher 

self-efficacy has been found to be a very power-

ful construct with connections to student 

achievement, motivation, and student self-

efficacy (Tschannen-Moran & Hoy, 2001).  

Woolfolk (2007) identified teacher efficacy as 

one of the few teacher traits directly connected 

to student academic achievement.  Woolfolk- 

Hoy, and Hoy (2009) suggested teaching effica-

cy is a powerful construct and “helping teachers 

develop a strong sense of efficacy beliefs early 

in their career will pay lasting dividends” (p. 

169).  

 Student achievement has been closely linked 

with teacher efficacy, and personal teaching ef-

ficacy has been used to predict teacher behaviors 

(Ashton, Webb, & Doda, 1983).  Teaching effi-

cacy has been further refined into personal sci-

ence teaching efficacy. Teachers high in person-

al science teaching efficacy are likely to persist 

longer in a task, provide more academic focus, 

and provide more feedback for students than 

teachers low in science teaching efficacy (Gib-

son & Dembo, 1984).  Teachers who are high in 
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science self-efficacy feel capable to teach sci-

ence and will likewise persist in their efforts to 

reach unmotivated students and enlist support 

from fellow teachers and administrators.  

 Teaching efficacy is closely related to out-

come expectancies.  Bandura (1989) linked the 

two closely by stating “The effects of outcome 

expectancies on performance motivation are 

partly governed by self-beliefs of efficacy” (p. 

1180).  Outcome expectancy seeks to measure 

the level at which teachers expect certain behav-

iors to produce desirable outcomes (Riggs & 

Enochs, 1989).  Bandura theorized people high 

in outcome expectancy and high in efficacy 

would be motivated to engage in and complete 

tasks.  Whereas, individuals low in outcome ex-

pectancy and high in efficacy would try hard, 

but soon become frustrated and give up.  For 

example, a teacher with high outcome expectan-

cy genuinely believes that as a result of their 

teaching efforts, the students will make substan-

tial cognitive gains.  Whereas a teacher low in 

outcome expectancy might be viewed as a pes-

simistic teacher who does not believe students 

can succeed.  The theory and research indicate 

outcome expectancy and science efficacy work 

together to allow teachers to be successful in a 

science-based classroom.  The current research 

sought to examine both personal science teach-

ing efficacy and science teaching outcome ex-

pectancies through the use of the Riggs and 

Enochs (1989) Science Teaching Efficacy Be-

liefs Instrument (STEBI).  

 

Purpose and Objectives 

  

 The purpose of this study was to explore the 

effect of the CASE Institute and curriculum on 

the science teaching efficacy belief of teachers.  

This purpose aligns with the National Research 

Agenda for Agricultural Education and Commu-

nication (Doerfert, 2011).  The study supports 

research priority areas for Efficient and Effec-

tive Agricultural Education Programs which in-

clude “the effective integration of science, tech-

nology, engineering and math” (p.10).  The fol-

lowing research objectives were developed for 

the study: 

1. Describe the demographic charac-

teristics of the CASE institute par-

ticipants. 

2. Describe the mean levels of partici-

pant efficacy on the pre, post and 

post-post assessments of Personal 

Science Teaching Efficacy and Sci-

ence Teaching Outcome Expectan-

cy. 

3. Analyze the mean differences be-

tween the pre, post, and post-post. 

 

Methods and Procedures 

 

 The design for this study was descriptive-

correlational.  The population for this study in-

cluded all teachers enrolled in CASE Institutes 

across the country during the summer of 2010 

(N = 88).  The population frame for this study 

was obtained from the CASE project staff.  

Dillman’s (2000) tailored design method for 

conducting electronic surveys was followed for 

the data collection process.  The instrument used 

for data collection was originally created by 

Enochs and Riggs (1990) to measure the self-

efficacy of science teachers, called the Science 

Teaching Efficacy Belief Instrument (STEBI).   

 The STEBI consisted of 25 questions scaled 

from 1 (strongly disagree) to 6 (strongly agree).  

Enochs and Riggs (1990) found their instrument 

measured two separate constructs which align 

with Bandura’s (1997) two dimensions of self-

efficacy.  The first factor measured the construct 

of Personal Science Teaching Efficacy (PSTE) 

using 13 questions.  Example questions include 

“I am not very confident in managing science 

experiments,” and “When teaching science, I 

usually welcome student questions.”  Previous 

research reported reliabilities of .92 (Enochs & 

Riggs, 1990).  Post-hoc reliability estimate of 

the PSTE for the first phase was .85.  For phase 

two, the reliability estimate for PSTE was calcu-

lated at .90.  

 The second construct of Science Teaching 

Outcome Expectancy (STOE) consisted of 12 

questions similarly scaled from 1 (strongly disa-

gree) to 6 (strongly agree).  Example questions 

include “The low science achievement of some 

students cannot generally be blamed on their 

teachers,” and, “Effectiveness in science teach-

ing has little influence on the achievement of 

students with low motivation.”  Previous re-

search reported reliabilities of .77 (Enochs & 

Riggs, 1990).  The instrument consisted of 11 
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demographic questions and the 25-item STEBI 

with terminology adjusted by the researchers to 

accommodate for high school teachers.  An on-

line form of the instrument was created using 

Qualtrics, a web-based survey tool.  Post-hoc 

reliability estimate of the STEBI for the first 

phase was .75.  For phase two, the reliability 

estimate for STEBI was calculated at .76. 

 Data collection for this study occurred in 

two phases.  The first phase occurred during 

summer 2010, directly following each CASE 

Institute.  Coordinators of each institute were 

emailed the instrument URL and instructions for 

distribution to each of the institute participants.  

This phase of the study utilized a post-then-pre 

design (Colosi & Dunifon, 2006).  Participants 

were asked to respond twice to each of the 25 

STEBI items to indicate their level of agreement 

before the CASE Institute and their level of 

agreement after the CASE Institute.   

 The post-then-pre method is primarily used 

to reduce response shift bias among participants.  

Colosi & Dunifon (2006) describe response shift 

bias as a change in the way participants respond 

due to the effect of the treatment.  Klatt and Tay-

lor-Powell (as cited in Colosi & Dunifon, 2006) 

described response shift bias as a “change in the 

participant’s metric for answering questions 

from the pre test to the post test due to a new 

understanding of a concept being taught” (p. 2).  

One advantage to this model is  

participants are able to respond to pre-test ques-

tions using their newly acquired frame of refer-

ence. 

 In addition, the post-then-pre design reduces 

the requirements and strain on the participants.  

The CASE Institute is an intensive professional 

development requiring the teachers to spend 10 

days on site with 80 hours of in-service training.  

The researchers were concerned with asking too 

much of the participants thereby causing them to 

drop out of the study.  By only asking the partic-

ipants to respond at one point in time, this strain 

was reduced. However, there remain threats to 

validity when using the post-then-pre method.  

Social desirability bias, effort justification bias, 

and cognitive dissonance are all threats to validi-

ty that should be considered when using the 

method (Hill & Betz, 2005). 

 The second phase of the study occurred ap-

proximately nine months after participants at-

tended their respective CASE Institute during 

summer 2010.  This allowed participants to im-

plement the curriculum in their classroom for the 

academic year.  All of the participants that re-

sponded to the survey during phase one (n = 71) 

were contacted in April of 2011.  Teachers were 

again sent an email requesting their participation 

with a link to the online instrument. During 

phase two, the same modified STEBI was ad-

ministered through qualtrics to collect data dur-

ing this phase of the study. 

 

Results 

 

 The first objective of this study was to de-

scribe the CASE Institute participants from 

summer 2010.  The response rate to the first 

phase of the study was 80.68%, with 71 teachers 

responding to the instrument.  The mean age for 

teachers enrolled in the 2010 CASE Institutes 

was 33.90 (SD = 10.99) with a range from 21-62 

years.  Teachers averaged 7.25 (SD = 8.09) 

years of experience, with teachers ranging from 

0-35 years in the classroom.  The participants 

with teaching experience reported an average 

enrollment of 154.45 (SD = 103.28) students in 

their agriculture education program  

(see Table 1). 

 

Table 1 

 

Demographic characteristics of CASE institute participants (n = 71) 

 

Characteristic M SD Range 

Age (in years) 33.90 10.99 21-62 

Years of Teaching Experience 7.25 8.08 0-35 

Students Enrolled in Ag Ed (2009-2010)  154.45 103.28 15-460 

 

  

 



Ulmer, Velez, Lambert, Thompson, Burris, and Witt                                                  Exploring Science Teaching… 

 
Journal of Agricultural Education 126 Volume 54, Issue 4, 2013 

Teachers were also asked to describe their in-

volvement with the CASE Institute (see Table 

2).  At the time, there were three courses devel-

oped by CASE in which teachers could become 

certified.  Participants in this study were asked 

which course they were certified in.  The  

Principles of Agricultural Science – Animal 

course had the largest enrollment with 39.44% (f 

= 28) of teachers.  This was followed by the In-

troduction to Agriculture, Food, and Natural Re-

source (AFNR) course with 30.99% (f = 22) and 

the Principles of Agricultural Science – Plant 

course with 29.58% (f = 21).  Teachers indicated 

who made the decision for them to attend the 

CASE Institute as well.  The majority of teach-

ers (f = 45) reported it was their decision to at-

tend the institute, while 26.76% (n = 19) report-

ed their administrator made the decision.  Two 

teachers chose not to respond to this question.  

Five teachers reported they and their administra-

tor made a mutual decision to have the teacher 

attend the CASE Institute.  The majority of 

CASE Institute participants (f = 36, 50.7 %) re-

ported they had earned a master’s degree, with 

the remaining 49.3% (f = 35) earning a bache-

lor’s degree.  When asked about their certifica-

tion areas, only 25.35% (f = 18) of institute par-

ticipants were certified to teach science. 

 

Table 2 

 

Demographic Characteristics of Institute Participants (n = 71) 

 

Characteristic f % 

Institute Attended   

Animal 28 39.44 

AFNR 22 30.99 

Plant 21 29.58 

Why did you attend CASE   

I wanted to 45 63.38 

Administration’s decision 19 26.76 

Mutual decision 5 7.04 

Highest Level of Education   

Master’s 36 50.70 

Bachelor’s 35 49.30 

Certified to teach science   

Yes 18 25.35 

No 53 74.65 

 

 Objective two sought to determine the level 

of science teaching efficacy of the CASE partic-

ipants at three different points throughout the 

study (see Table 3).  During the first phase of the 

study teachers reported before the institute they 

had a mean personal science teaching efficacy 

(PSTE) score of 4.01 (SD = 1.02) and a science 

teaching outcome expectancy (STOE) of  

4.14 (SD = 0.51).  After the institute teachers 

reported an increase in both areas with a mean  

 

PSTE of 4.81 (SD = 0.69) and a STOE of 4.58 

(SD = 0.58).  The second phase of the study, 

conducted after a year of teaching, had a re-

sponse rate of 42.05% with 37 teachers complet-

ing the instrument.  When participants were 

asked about their science teaching efficacy after 

a year of teaching they reported little change.  

Teachers PSTE mean score was 4.84 (SD = 

0.67) and their STOE mean score was 4.17 (SD 

= 0.53). 
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Table 3 

 

Mean PSTE and STOE values for CASE Institute participants 

 

 Pre (n = 71)  Post (n = 71)  Post-Post (n = 37) 

STEBI measure M SD  M SD  M SD 

PSTE 4.01 1.02  4.81 0.69  4.84 0.68 

STOE 4.14 0.51  4.58 0.58  4.17 0.53 

 

 The third research objective was to analyze 

the mean differences between the pre, post, and 

post-post teaching efficacy scores.  For this ob-

jective, a one-way repeated measures analysis of 

variance (ANOVA) was conducted for both 

PSTE and STOE, with the factor being the point 

at which the STEBI was administered and the  

 

 

dependent variables the measure of teacher effi-

cacy.  When examining the means of PSTE, re-

searchers found Mauchly’s test indicated the 

assumption of sphericity was not violated, X
2
(2) 

= 0.82, p < 0.05.  The results show the PSTE 

was significantly affected by the point at which 

the STEBI was administered, F(2, 72) = 33.08, p < 

0.05 (see Table 4). 

Table 4 

 

ANOVA Personal Science Teaching Efficacy  

 

 SS df MS F p 

PSTE 18.67 2 9.34 33.08 0.01* 

Error 20.32 72 0.28   

* p < .05 

  

 Post-hoc tests using the Bonferroni correc-

tion revealed PSTE increased significantly be-

tween the pre test and the post test, p < .05 (see  

 

Table 5).  However, there was no change in 

PSTE between the post-test and the post-post 

after one year of implementing CASE, p = 0.44. 

 

Table 5  

 

Post-Hoc Bonferroni for Personal Science Teaching Efficacy 

 

 Mean Difference p - value 

Pre test / Post test -0.82 0.01* 

Pre test / Post-Post test -0.91 0.01* 

Post test / Post-Post test -0.09 0.44 

* p < .05 

  

Teachers’ science teaching outcome expec-

tancy was analyzed in the same way.  Mauchly’s 

test indicated the assumption of sphericity was 

not violated for STOE, X
2
(2) = 3.59, p < 0.05.   

 

The repeated measures ANOVA indicated 

STOE was also significantly affected by the 

point at which the STEBI was administered, F(2, 

72) = 15.69, p < .05 (see Table 6).  
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Table 6 

 

ANOVA Science Teaching Outcome Expectancy 

 

 SS df MS F p 

STOE 4.46 2 2.23 15.69 .01* 

Error 10.24 72 0.14   

* p < .05 

  

 Post-hoc tests using the Bonferroni correc-

tion revealed Science Teaching Outcome Expec-

tancy increased significantly between the pre 

test and the post test, p < .05.  The test also indi-

cated  

 

 

teachers’ STOE decreased signi-ficantly be-

tween the post test after the institute and the 

post-post after a year of teaching, p > 0.05 (see 

Table 7). 

 

Table 7 

 

Post-Hoc Bonferroni for STOE 

 

 Mean Difference p - value 

Pre-test / Post test -0.43 0.01* 

Pre-test / Post-Post test 0.01 0.99 

Post test / Post-Post test 0.42 0.01* 

* p < .05 

 

Conclusions, Implications, and  

Recommendations 

 

 The purpose of this study was to explore the 

impact of the CASE Institute and curriculum on 

the science teaching efficacy and expectancy 

beliefs of teachers.  Seventy-one teachers partic-

ipated in the study, ranging in ages from 21 to 

62, with 0 to 35 years of teaching experience.  

The participating teachers reported agriculture 

education enrollment at their schools from 15-

460, averaging around 150 students.  Age and 

years of teaching experience of the 2010 CASE 

participants was similar to demographics of 

teachers involved in the 2007 National Agrisci-

ence Teacher Ambassador Academy (Myers, 

Thoron, & Thompson, 2009).   

 Participants were asked why they attended 

the CASE Institute.  Of the 69 respondents, 

more than 60% indicated it was their decision to 

attend the CASE Institute and one quarter 

(26.76%) of the participants indicated they at-

tended the institute because of an administrator 

decision to send them.  Although a majority of  

 

 

the participants attended CASE as a person-

al/professional choice, the fact that one fourth of 

the participants indicated it was an administra-

tor’s decision to send them is interesting.  

 The implication of this finding is that many 

administrators see the value of enhancing the 

agriculture curriculum through science integra-

tion.  Educating administrators about CASE is 

an important component to enrolling teachers in 

CASE.  Research has shown the important lead-

ership role principals play in implementing new 

programs or curriculum (Hipp & Huffman, 

2000; Nanus, 1992; Nwanne, 1987; Rogers, 

2007).  In fact, Nanus (1992) argued that princi-

pals directly control the factors that “determine 

what shall and shall not be done by the organiza-

tion” (p.142).  With this in mind, it is important 

to be cognizant of the pivotal agency that princi-

pals have with regard to new programs such as 

CASE.  The CASE Institute Lead Teachers 

should be aware that not all teachers in the 

CASE Institute may be attending on their own 

accord.  It may be important to continue market-

ing the CASE model and the advantages of 

CASE to teachers who are present at the work-
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shop and to design learning activities that em-

phasize the benefits of CASE, as they may be 

reluctant participants. 

 Science teacher efficacy increased from pre 

and posttest through the post-post (approximate-

ly one year after the Institute) scores.  CASE 

teachers began the CASE Institute with a mod-

erate level of science teaching efficacy, with the 

average STEBI item rating at slightly agree (M 

= 4.01).  After the CASE institute, science 

teaching efficacy increased to an average item 

rating of agree (M = 4.81).  Only a slight in-

crease in science teaching efficacy was detected 

approximately one year later (M = 4.84).  Com-

parisons of the pre and posttest mean scores 

produced a statistically significant difference. 

Comparisons of the posttest and post-post test 

scores showed a slight increase.  Implications of 

this finding indicate the CASE Institute signifi-

cantly impacts science teaching efficacy.  The 

measurements used in this research validate the 

impact of the CASE Institute on teachers’ sense 

of science efficacy.  To further increase science 

efficacy change after the CASE Institute, teach-

ers should be encouraged to engage in communi-

ties of practice following their attendance at a 

CASE Institute.  

 The researchers recommend CASE consider 

providing additional support after the conclusion 

of the institute.  Specifically, the self-efficacy of 

teachers can be maintained and increased 

through their exposure to both mastery and vi-

carious experiences (Bandura, 1997).  Bandura 

(1997) believed mastery experiences provide the 

greatest and most influential source of self-

efficacy information by, “organizing mastery 

experiences in ways that are especially condu-

cive to the acquisition of generative skills” (p. 

80).  CASE project staff can enable this process 

by engaging with institute participants after the 

institute and continuing to breakdown complex 

curriculum or skills into more easily mastered 

sub-skills that allow teachers to experience small 

frequent successes (Bandura, 1997).  CASE can 

provide vicarious experiences for institute par-

ticipants by webinars, videos, and other multi-

media opportunities that allow successful CASE 

teachers to model their experiences.  The self-

efficacy of the teachers will increase if they are 

allowed to observe the successful experiences of 

their peers (Bandura, 1986).  This effect may 

partially account for the significant increase in 

self-efficacy during the actual institute.  Partici-

pants were able to gain mastery through applica-

tion and observe the success of their peers, 

thereby enhancing their vicarious experiences. 

 Science teacher outcome expectancy also 

changed during the CASE Institute.  CASE 

teachers began the CASE Institute slightly 

agreeing about student outcome expectancy (M 

= 4.14) and then increased more toward agreeing 

(M = 4.58) about their outcome expectancy after 

the institute.  Teachers then decreased back to 

slightly agreeing in science outcome expectancy 

approximately one year after their involvement 

in the CASE Institute (M = 4.17).  The pre and 

post-test mean scores showed a statistically sig-

nificant difference from slightly agree toward 

agree, while the post-post test scores decreased 

to slightly above pre-institute levels.  

 The implications of this finding indicate the 

CASE Institute appears to significantly impact 

science outcomes expectancy.  However, this 

effect is short lived.  Long term educational in-

terventions have historically evidenced a de-

crease.  Likewise, the constructs in this research 

decrease accordingly. Posnanski (2010) found 

professional development on the nature of sci-

ence may have been short lived; indicating effi-

cacy prior to workshops and professional devel-

opment tends to decrease over time following 

the training.  Neuman and Cunningham (2008) 

found similar results in a study on literacy in-

structional practices.  There is an intuitive rea-

son for this dip.  Following an intervention 

(training, inservice, etc.) participants tend to feel 

empowered and ready to take on a new task.  

However, as time passes the participants assume 

a more realistic or practical viewpoint.  As 

teachers exit the CASE institute, they feel confi-

dent about science teaching and the new curricu-

lum.  However, as the year progresses, they pos-

sibly encounter realities such as increased class 

sizes, end of the year procedural requirements, 

and shrinking budgets.  As a result, teachers may 

evidence a decrease in outcome expectancy.  

The good news is, despite the decrease, they do 

not decrease below the pretest level and, thus, 

the results still reveal net gains.  The results of 

this research provide evidence that the CASE 

institute is impacting the science efficacy and 

outcome expectancy of the participants.   
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Recommendations for Future Research 

 

 CASE has provided one answer to the Na-

tional Research Agenda's call to provide unique-

ly qualified and motivated teachers in agricul-

tural education.  Additional research to deter-

mine the effect of the CASE curriculum on stu-

dent achievement in agriculture as well as math 

and science content areas should also be con-

ducted.  Future research should consider the ac-

tual cognitive gains in science during a CASE 

institute as measured through a content-specific 

pre and post-test.  Perception studies should be 

conducted to understand what teacher and ad-

ministrators know and perceive about science 

integration and curriculum.  Understanding the 

support of integration can support the more 

widespread adoption of programs such as CASE.  

 Further research relating to teachers’ con-

cerns and challenges related to science efficacy 

following a CASE Institute may help to deter-

mine how teachers can be better supported upon 

completion of the CASE institute.  While this 

study did show an impact from the institute, fur-

ther investigation and longitudinal studies may 

determine why and at what point during the year 

teachers experience the decline in their science 

outcomes efficacy.  It would also benefit the 

researchers to know more about the level of im-

plementation these teachers have been able to 

achieve with CASE and what kind of financial 

and fiscal support they are receiving.  The level 

at which the teachers are able to implement 

CASE could be greatly influencing the impact 

on their efficacy with teaching science. 
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An Observational Analysis of Agricultural Education 

Faculty During On-Site Supervisory Visits with Pre-

service Teachers 
 

Eric D. Rubenstein  

Andrew C. Thoron 

University of Florida 

 

Historically, university supervisors have struggled balancing their role as a supervisor and evaluator of 

preservice teachers.  A university supervisor’s role has transformed to include a greater focus on collab-

oration between themself and the preservice teacher.  This observational case study utilized the Supervi-

sory Options for Instructional Leaders (SOIL) model to identify and classify the level of supervision that 

was utilized during the on-site visits of four faculty members who each served as university supervisors of 

preservice teachers at the University of Florida.  Results indicated that the university supervisors utilized 

structured supervision practices.  University supervisors conducted supervisory visits that included both 

pre- and post-observation conferences, as well as an observation of the preservice teacher instructing in 

a classroom.  In addition, university supervisors utilized questioning strategies to guide preservice teach-

ers through reflective practices.  The researchers recommend that planning meetings are held to review 

the supervision techniques used during supervisory visits, to achieve consistency. 

 

Key Words: university supervisors, preservice teachers, student teachers, supervision.  

 

 Nolan and Hoover (2008) stated that teacher 

education has struggled to balance the evalua-

tion and supervision components related to the 

concept of instructional supervision.  Historical-

ly, university supervisors have possessed a more 

prominent role as an evaluator rather than a su-

pervisor (Bolin & Panaritis, 1992; Nolan & 

Hoover, 2008).  Nolan and Hoover defined eval-

uation as a definite judgment regarding a teach-

er’s performance in the classroom or during in-

struction, while supervision was defined as the 

ability to promote teacher growth and develop-

ment through reflection and improvement in in-

structional practice and efficacy.  More recently, 

a supervisor’s role has shifted to include collab-

oration, with the preservice teacher, through an 

individualized progressive approach (Glickman, 

Gordon, & Ross-Gordon, 2001; Nolan & Hoo-

ver, 2008).  To assist in achieving this shift, No-

lan and Hoover (2008) introduced seven dimen-

sions that distinguished the role differences be-

tween an evaluator and supervisor in teacher 

preparation: “1) their basic purpose; 2) the ra-

tionale for their existence; 3) their scope; 4) the 

nature of the relationship between the teacher 

(preservice teacher) and the administrator (uni-

versity supervisors); 5) the focus for data collec-

tion procedures; 6) the role of expertise; and 7) 

the teachers perspective on the entire process” 

(p. 7). 

 Nolan and Hoover’s (2008) dimensions have 

been used to compose meaning for supervision 

and evaluation.  Hazi (1994) reported that many 

school districts attempted to reduce the fear of 

evaluation through promoting teacher improve-

ment and development during evaluation pro-

cesses.  However, Nolan and Hoover (2008) ar-

gued that if appropriately implemented and uti-

lized together, evaluation and supervision create 

a collaborative environment that develops the 

teacher professionally while undergoing a for-

mal assessment.   

 

Supervision Techniques 

 

 Supervisory techniques, supervisory prac-

tices, and continual learning are vital for the 

success of an educational system (Montgomery, 

1999).  The educational system demands prac-

tices that bring “together the discrete elements of 

instructional effectiveness into a whole educa-

tional action” (Glickman, Gordon, & Ross-
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Gordon, 2001, p. 15).  University supervisors 

must nurture an environment that encourages 

preservice teachers to develop professionally 

through reflection and inquiry (Nolan & Hoover, 

2008).  Bennie (1972) stated that the supervisory 

technique used when observing preservice 

teachers is of utmost importance to the devel-

opment of their teaching ability.  Moreover, the 

technique used by supervisors can impact the 

preservice teachers’ perception of the profession 

(Bennie, 1972) and satisfaction of the student 

teaching internship (Blair, 2000).  When appro-

priate supervisory techniques are utilized, a pre-

service teacher and university supervisor will 

have a better chance of developing a relationship 

built on trust and respect (Garman, 1982).  In 

turn, faculty members should have an under-

standing of various supervisory techniques that 

can be employed based on the needs and ability 

of the preservice teacher (Fritz & Miller, 2003).   

 

Evaluation 

 

 Stronge (1997) argued that evaluation tech-

niques are a valuable component in the profes-

sional development of preservice and inservice 

teachers.  For high quality evaluations to be 

conducted, data should be collected from differ-

ent sources and time periods throughout the in-

ternship (Peterson & Peterson, 2006).   The col-

lected data should include information regarding 

the influence the preservice teachers’ effective-

ness and ability had on student learning and 

achievement (Nolan & Hoover, 2008).  Nolan 

and Hoover (2008) stressed that the techniques 

used to evaluate a preservice teacher should re-

flect a student-to-mentor relationship rather than 

an evaluator-to-evaluatee relationship, suggest-

ing that the utilization of scaffolding as an ap-

propriate evaluation technique.   

 

Observation of Preservice Teachers 

 

 During the supervision process, university 

supervisors should engage in a minimum of two 

conferences (a pre-observation and a post-

observation conference) with the preservice 

teacher and an observation of the preservice 

teacher engaging in classroom instruction 

(Acheson & Gall, 2003; Hopkins & Moore, 

1993; Nolan & Hoover, 2008).  During the pre-

observation the supervisor inquires about the 

preservice teacher’s learning objectives, antici-

pated student outcomes, lesson structure, and 

assessment tools that will be used during the 

observational visit (Acheson & Gall, 2003).  The 

supervisor should also collect pertinent data dur-

ing the classroom observation, including de-

tailed notes regarding the teacher’s behaviors, 

movement habits, student interation/engagement 

charts, and potential questions for use during the 

post-conference (Acheson & Gall, 2003; Cogan, 

1973; Goldhammer, Anderson, & Krajewski, 

1993; Hopkins & Moore, 1992).  Finally, a post-

observation conference should be utilized as a 

time to discuss the observation, ask questions to 

guide the preservice teacher through reflective 

practices, develop future teaching and profes-

sional development goals, and evaluate student 

learning during the lesson(s) (Nolan & Hoover, 

2008).   

 

University Supervisors 

 

 University faculty members are needed as 

university supervisors due to the role that they 

possess in the supervision and evaluation of the 

student teaching internship (Beck & Kosnik, 

2002; Casey & Howson, 1993; Fritz & Miller, 

2004).  Beck and Kosnik (2002) presented three 

reasons that limit university faculty members’ 

interactions with preservice teachers: (1) time 

management and university responsibilities, (2) 

lack of importance placed on supervision for 

promotion and tenure, and (3) a perception that 

research has a larger impact on education than 

preservice teacher supervision.  However, Beck 

and Kosnik stated that the aforementioned dis-

advantages were outweighed by the positive im-

pact that the university faculty member (as a 

university supervisor) made on the preservice 

teacher, cooperating teacher, cooperating school, 

and campus program.  According to Zimpher, 

deVoss, and Nott (1980), a university supervisor 

holds a vital role in the student internship pro-

cess, providing not only observational feedback, 

but significant contributions to the student in-

ternship process.  University supervisors con-

tribute through mentoring, guiding reflective 

practices, and coaching.  During observations, it 

is the university supervisor’s responsibility to 

possess the role of both a supervisor and evalua-
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tor simultaneously, due to the unique complexi-

ties of the student teaching internship (Nolan & 

Hoover, 2008). 

 Fritz and Miller (2004) conducted a national 

study that investigated agricultural education 

university faculty members’ supervisory tech-

niques.  This study compared the supervision 

techniques of university supervisors at Research 

I institutions and supervisors at non-Research I 

institutions.  The researchers found that faculty 

members at Research I institutions used a struc-

tured supervision technique.  Conversely, the 

authors indicated that teacher educators at re-

gional or non-Research I universities more fre-

quently used a moderately structured technique 

for supervision.  The study recommended that 

teacher education programs examine university 

supervisors’ knowledge of supervision tech-

niques.  Following, programs should determine 

if training is needed to ensure that similar super-

vision techniques are utilized when conducting 

preservice teacher observations.   

 The need exists to determine if university 

faculty member’s practices of supervision and 

evaluation are philosophically similar in ap-

proach within a university (Fritz & Miller, 

2004).  Priority area five of the National Re-

search Agenda calls for the need of efficient and 

effective agricultural education programs (Doer-

fert, 2011).  Currently at the University of Flori-

da supervisory approaches of university faculty 

members are not discussed and could utilize var-

ious approaches. Philosophically, the superviso-

ry approach proves to be important because 

high-quality student teaching internship experi-

ences are essential for preservice teachers to 

learn how to teach (Allen, 2003; McKinney, Ha-

berman, Stafford-Johnson, & Robinson, 2008).  

Each visit should be cohesive enough to provide 

an environment where the preservice teacher can 

develop the means to become an effective class-

room teacher.  The role of supervision is to pro-

vide guidance and scaffolding for the preservice 

teacher, while evaluation is formative and pro-

vides professional development opportunities 

(Nolan & Hoover, 2008). Further, a review of 

literature yielded few studies conducted that ex-

amined the techniques that university faculty 

members employ when observing preservice 

agriscience teachers.  Therefore, there is a need 

to describe the supervisory practices of universi-

ty faculty members at the University of Florida 

to ensure preservice teachers receive an effective 

internship experience.   

 

Conceptual Framework 

 

 This study utilized Fritz & Miller (2003)’s 

Supervisory Opinions for Instructional Leaders 

(SOIL) model as the conceptual model for this 

study (Figure 1).  This model was selected for 

the study due to the usage of this model in the 

agricultural education literature base (Fritz & 

Miller, 2004; Stephens & Little, 2010; Stephens 

& Waters, 2009). Previous studies have shown 

this model effective for the supervision of 

agriscience preservice teachers.  

 

 

Figure 1.  Supervisory Options for Instructional Leaders (SOIL) Model (Fritz & Miller, 2003) 
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Fritz & Miller’s (2003) SOIL model includes 

three supervisory levels: structured, moderately 

structured, and relatively unstructured.  The 

three levels of supervision are ordered from left 

to right, by increasing reward.  Risk is conceptu-

ally defined as a negative impact to the universi-

ty supervisor and preservice teacher in relation 

to their teaching, job title, professional identity, 

and collegial involvement.  Reward is then con-

ceptually defined as the positive outcome of the 

supervisory visit.  As the risk of errors or mis-

conceptions increases, the possibility of reward 

increases as well, allowing the preservice teach-

er’s self-efficacy to increase.  Therefore, when 

the student makes successful choices or deci-

sions the reward is of greater value and pro-

motes positive outcomes.  The concept of re-

ward was demonstrated through increased re-

flective practices, collaborative efforts, job satis-

faction, and flexible supervision techniques 

(Fritz & Miller, 2003).  Fritz and Miller (2004) 

posited that the teachers’ readiness should be 

examined by the university supervisor when se-

lecting a supervisory technique. 

 The first level of the SOIL model, the struc-

tured level, includes clinical and conceptual su-

pervision practices.  These two forms of super-

vision have prescribed steps that allow for ideal 

support and structure during a supervisory visit.  

Acheson & Gall (2003) argued that a preservice 

teacher supervisory visit should include three 

main components: (1) a pre-observational con-

ference, (2) physical classroom observation, and 

(3) a post-observational conference.  These three 

components allow the preservice teacher to be-

come comfortable and aware of the process that 

will be followed during a supervisory visit (Fritz 

and Miller, 2003).    

 The moderately structured level is designed 

for preservice teachers that may benefit from 

more flexible supervision.  The two main forms 

of supervision practices at this level are contex-

tual and developmental supervision.  The mod-

erately structured level of supervision allows for 

reflective practices to increase, resulting in an 

increased understanding of supervision for both 

the supervisor and preservice teacher.  This level 

of supervision becomes more individualized, the 

components of structured supervision decrease 

while allowing the teacher to gain a deeper un-

derstanding of their teaching practices and in-

crease their self-confidence (Fritz & Miller, 

2003).    

 The final level of the SOIL model, relatively 

unstructured, includes a differentiated approach 

to supervision.  Since this level of supervision is 

teacher driven and comprised of little structure, 

this level of supervision requires both an experi-

enced supervisor and classroom teacher.  Due to 

little structure during the supervision, the rela-

tively unstructured level is considered to be the 

most powerful and rewarding supervisory ap-

proach (Fritz and Miller, 2003).   

 

Purpose 

 

 To meet the recommendation purposed by 

Fritz & Miller (2004), this study examined the 

techniques used at the University of Florida by 

Agricultural Education faculty members who 

served as a university supervisor for the 2012 

preservice teaching internship.  The objectives 

of this observational study were: (1) to describe 

the supervisory practices utilized by university 

faculty members’ during supervisory visits of 

preservice teachers; (2) to describe the differ-

ences in supervisory practices of the university 

faculty members; and (3) to describe how the 

data found can inform current practice within 

agricultural teacher education.   

 

Methods 

 

Qualitative methodology was utilized for 

this study to collect thick descriptive data of the 

phenomenon (Gall, Gall, & Borg, 2007). An 

observational case study was used to describe 

the supervisory techniques employed by faculty 

members from the University of Florida who 

served as university supervisors for preservice 

teachers during the spring 2012 term. Each fac-

ulty member of the University of Florida was 

personally asked to participate in the study by 

the researcher.  Prior to data collection, the re-

search protocol was submitted and approved by 

the Institutional Review Board at the University 

of Florida.  The supervision sites were purpos-

ively selected based on the investigators availa-

bility.  This study utilized a single exposure ap-

proach to data collection through “first-hand 

eyewitness accounts” (Schwandt, 1997, p. 106) 

that examined a given phenomenon (supervision 
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practices).  Schwandt (1997) posited that a phe-

nomenon can be a “person, process, event, 

group, organization” (p. 12).   

Observations, follow-up interviews, and ob-

servational forms completed by the university 

supervisor were used to fully ascertain the com-

ponents and methods that the university supervi-

sors employed for supervisory visits.  Three dif-

ferent data collection methods were used to in-

crease the rigor of the data and study (Flick, 

2006).  Each university supervisor was observed 

for one complete supervisory visit of a preserv-

ice teacher by the investigator, who served as the 

data collection instrument (Guba & Lincoln, 

1994).  To ensure trustworthiness, the research-

ers assured credibility, transferability, dependa-

bility, and confirmability of the findings (Lin-

coln & Guba, 1985).  Credibility was established 

through triangulating the data, peer debriefing, 

and member checking (Lincoln & Guba, 1985).  

Transferability was ensured through the use of 

thick descriptions and purposive sampling of 

participants.  Dependability was addressed by 

assigning each participant a pseudonym.  The 

use of an audit trail and the acknowledgement of 

the researchers’ bias were used to ensure that 

confirmability was upheld (Dooley, 2007; Lin-

coln & Guba, 1985).  

 This research protocol followed the six fac-

tors suggested by Denzin (1989): (1) selection of 

the observation setting; (2) researcher training in 

data collection; (3) establishment of data collec-

tion protocol; (4) established data collection cri-

teria; (5) selection of appropriate participants; 

and (6) achievement of theoretical saturation.  

The data could not be collected in a manner that 

would allow for theoretical saturation to occur in 

each case study due to the nature of a single ex-

posure data collection approach.  However, the-

oretical saturation was achieved through the 

completion of four observations.  Furthermore, 

the investigator opted to limit the university su-

pervisors’ knowledge regarding the full extent of 

the complete research questions or goals, as to 

not influence their behaviors and supervision 

techniques during the observations (Flick, 2006).   

The observational and follow-up inter-

view notes were transcribed into a Word docu-

ment and analyzed using Glaser’s (1965) con-

stant comparative method.  Categories were es-

tablished and compared between the case studies 

to ensure that appropriate themes were devel-

oped. The data collection and analysis was con-

ducted by the lead researcher, who was a doctor-

al student with training in teacher preparation 

and preservice teacher supervision. A faculty 

member was used to triangulate the accuracy of 

the findings and conclusions.  

 

Findings 

 

The study participants were male teacher 

education faculty members in the Department of 

Agricultural Education and Communication at 

the University of Florida (N = 4).  The partici-

pants had a range of teaching experience from 

four to eleven years in a school-based agricul-

tural education classroom.  Two parti-cipants 

had served as state supervisors for agricultural 

education.  Each participant received a Ph.D. in 

agricultural teacher education from a land-grant 

university.  The supervisors were employed at 

the university level for a range of two to thirty-

two years.  Each of the four university supervi-

sors was given an alias to ensure data anonymi-

ty.  The observations were conducted in late 

April and early May 2012.  Dave, Barry, Jared, 

and Darrel conducted observations in high 

schools located in north-central and central Flor-

ida.  Each school-based agricultural education 

program was a multi-teacher department.  Two 

departments were housed in a separate building 

from the rest of the school.  Three of the four 

preservice teachers observed were female.   

 During the follow-up interviews, two of the 

four students were classified, by their university 

supervisor, as having a mediocre display of ef-

fective teaching, as described during the follow-

up interview.  The other two preservice teachers 

were classified, by their university supervisors, 

as having above satisfactory teaching effective-

ness.  Each observation included a pre-

conference, classroom observation, and post-

conference.  The observed supervisory visit was 

the second supervisory visit that the university 

supervisor conducted with the preservice teach-

er.   

 

Pre-Conference 

 

Each conference included similar aspects 

and questioning strategies.  The length of the 



Rubenstein and Thoron  An Observational Analysis… 

  
Journal of Agricultural Education 139 Volume 54, Issue 4, 2013 

pre-conference ranged from 10 to 30 minutes 

based on the current level of the preservice 

teacher and the number of comments made by 

the cooperating and preservice teachers.  The 

pre-conference was conducted two different 

ways: 1) with the preservice and cooperating 

teacher at separate times; or 2) with only the 

preservice teacher.  Dave did not conduct a pre-

conference with the cooperating teacher.  During 

the supervisory visit the cooperating teacher en-

tered and left the room frequently and worked 

on other projects.  Jared and Barry began their 

supervisory visits by meeting with the cooperat-

ing teacher privately, then immediately met pri-

vately with the preservice teacher.  Darrell met 

with the preservice teacher as they traveled to a 

field-based experience at a local farm.  The pre-

conference Darrell conducted with the cooperat-

ing teacher was split in two parts: at the farm 

during the field-based experience, and the sec-

ond occurred in the afternoon in the classroom.  

Later, it was noted that this preconference was 

interrupted because county supervisors were 

observing the cooperating teacher.   

Meeting with the cooperating teacher. 

Jared, Darrel, and Barry held a pre-conference 

with the cooperating teacher regarding the cur-

rent performance of the preservice teacher.  In 

two of the pre-conferences, the cooperating 

teacher immediately began with positive com-

ments such as “She (preservice teacher) has a 

great rapport with the students and staff” and 

“She (preservice teacher) has made some signif-

icant improvements since your last (university 

supervisor) visit.”  The university supervisors 

then asked individualized questions about the 

areas of improvement that were identified during 

the last supervisory visit.  Jared asked “Has she 

(preservice teacher) become the teacher?” and 

“Has she (preservice teacher) increased student 

engagement and interest in the class?” In one 

case, Barry directly asked the cooperating teach-

er about the working relationship of the two pre-

service teachers that had been assigned to one 

cooperating school in order to determine if any 

additional areas of concern existed.  During Jar-

ed’s pre-conference with the cooperating teach-

er, he had to redirect the conversation multiple 

times due to the cooperating teacher’s lack of 

focus on discussing the preservice teacher.  

Some of the questions that Jared used were: 

“How has [preservice teacher] dealt with that 

student?” and "How often have you (cooperating 

teacher) met with [preservice teacher] to discuss 

her lesson planning?” Finally, Jared utilized the 

pre-conference as a time to review the activities 

and assignments that were required to be com-

pleted before the end of the student teaching in-

ternship. 

Meeting with the preservice teacher. Each 

university supervisor began the pre-conference 

meeting by asking how the student internship 

was progressing.  All but one of the preservice 

teachers responded positively.  Barry’s preserv-

ice teacher immediately discussed negative oc-

currences related to classroom management, ra-

ther than positive experiences.  To encourage the 

preservice teacher to focus on positive occur-

rences, Barry redirected the preservice teacher 

by responding, “What has gone well in your 

classes?” and “What comments have you re-

ceived from your cooperating teacher?”.  The 

second question helped to illustrate the positive 

work that the cooperating teacher had seen and 

presented during the previous supervisory visit 

and subsequent weeks of teaching.  For the three 

other preservice teachers, the university supervi-

sors noted the positive comments.   

The pre-conference continued with a discus-

sion about the lesson(s) to be observed and the 

preservice teachers’ improvements since the first 

supervisory visit.  Three of the preservice teach-

ers verbally discussed the components of their 

lesson(s), while Dave’s preservice teacher pre-

sented a bound copy of the lesson plans, work-

sheets, and presentation tools.  Dave spent time 

reading through the packet of information and 

asked clarifying questions periodically such as 

“How do you (preservice teacher) plan to incor-

porate this worksheet into the lesson?” and 

“How will you (preservice teacher) ensure that 

students are taking the notes that are provided on 

the board?” Darrell also used questioning strate-

gies to delve deeper into his preservice teacher’s 

lesson: “What are some of the things you want 

them (the students) to consider during the les-

son?” and “How will you use questioning to en-

gage students in the lesson?” The use of ques-

tions by Barry and Darrell established that the 

preservice teachers had considered each aspect 

of the lesson, including how the students would 

progress and learn.  Each preservice teacher was 
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then asked what the supervisor should focus on 

during the observation.  Barry asked “What as-

pects of your teaching do you still want to im-

prove upon?” Jared, on the other hand, directly 

asked his preservice teacher “What would you 

like me to focus on during your lesson?” 

 

Observation 

 

During the observations, each university su-

pervisor chose a seat either in the back or on the 

side of the room in order to reduce the influence 

they had on the classroom dynamics.  This seat 

provided a clear view of the entire classroom, 

ensuring that the university supervisor could 

observe the actions of both the students and pre-

service teacher.  Each university supervisor uti-

lized a two-column sheet for their notes during 

the class.  Each university supervisor used a new 

sheet for each class session observed.  Jared 

stated that on the left hand side of the paper he 

noted what worked well during the lesson and 

overall observations of the students.  He used the 

right hand side of the sheet to note different 

items that could be addressed during the post-

conference such as: questions, comments, and 

suggestions.  All university supervisors utilized 

the two-column notes in the same manner to 

capture the events for the observed period.  Fur-

thermore, Barry and Jared both utilized a dia-

gram of the classroom to document the interac-

tions between the preservice teacher and stu-

dents.  Jared also documented the preservice 

teacher’s movements throughout the classroom.  

These diagrams were used by Jared and Barry 

during the post-conference to discuss different 

conclusions that were reached.   

During the observation, university supervi-

sors focused on the overall activities that oc-

curred in the classroom.  At one point, Darrell 

exhibited signs of being distraught due to the 

preservice teacher’s lack of preparedness during 

the lesson and perceived wasting of instructional 

time. Darrell indicated being distraught by: roll-

ing his eyes, shaking his head, and tapping his 

pen.  However, these physical signs occurred in 

a manner that was not obvious to the preservice 

teacher.  Dave made note of the preservice 

teacher and students’ behavior in the classroom, 

utilizing the information to assist the preservice 

teacher in adapting the teaching for the follow-

ing period(s).   

At the end of each observation, the uni-

versity supervisor would utilize five to ten 

minutes of time to complete paperwork required 

by the College of Education at the [University].  

Each supervisor completed the forms with the 

use of their notes compiled during the classroom 

observations.  Jared and Barry utilized the dia-

grams as a form of documentation.  Barry also 

included a sketched copy of the diagram on his 

completed forms.  Each university supervisor 

provided a copy of the required forms to the pre-

service teacher following the supervisory visit.   

 

Post-Conference 

 

A post-conference was conducted by each 

university supervisor.  Dave only met with the 

preservice teacher, while the other supervisors 

met with both the preservice and cooperating 

teacher.  Darrell and Jared chose to meet with 

the cooperating and the preservice teacher to-

gether, while Barry met with the cooperating 

and preservice teacher separately.  The post-

conference varied in length based on the pre-

service teacher’s skill level and the amount of 

input provided by the individuals that were pre-

sent.  The length of the post-conference ranged 

from 20 to 90 minutes in length.  Later, it was 

noted that if the supervisory visit went well then 

the length of the post-conference(s) was short.  

If the preservice teacher was ill-prepared or 

struggled during the supervisory visit, the post-

conference took more time.  During the follow-

up interview, each university supervisor noted 

that they wanted the preservice teacher to feel 

positive and able to implement instructional 

changes once the visit had finished, regardless of 

their skill level. 

Meeting with preservice teacher and 

coope-rating teacher together. Darrell and Jar-

ed both took the opportunity to discuss the ob-

servation with the cooperating teacher and pre-

service teacher together.  Both post-conference 

meetings initially began with casual conversa-

tion that transitioned into questioning the pre-

service teacher about their overall thoughts of 

the lesson that was presented.  Darrell asked 

“How do you think that your classes went to-

day?” while Jared asked “What do you think 



Rubenstein and Thoron  An Observational Analysis… 

  
Journal of Agricultural Education 141 Volume 54, Issue 4, 2013 

went well during your lessons today?”  Both 

forms of questioning caused the preservice 

teachers to begin to evaluate and reflect on their 

performance.  When asked to discuss the lesson 

in general, Darrell’s preservice teacher focused 

on positive aspects, though the lesson and per-

formance were mediocre.  Conversely, Jared’s 

preservice teacher struggled to focus on positive 

aspects of the lesson, leading him to constantly 

redirect the preservice teacher to focus on posi-

tive aspects rather than negative.  Jared redi-

rected the preservice teacher by asking new 

questions such as: “Do you think that you have 

improved upon your teacher presence in the 

classroom?”  Each question Jared asked related 

to an area of improvement that he believed the 

preservice teacher had made.  However, the pre-

service teacher continued to struggle with focus-

ing on positive comments. 

Following the initial questioning, both Jared 

and Darrell presented positive aspects of the les-

son that they had noted during the observation.  

While both preservice teachers agreed with the 

positive comments, they were both more argu-

mentative when areas of concern were presented 

by the university supervisor.  The preservice 

teachers observed by Jared and Darrell were 

considered to be struggling or mediocre.  Jared 

presented areas of concern in ways that began 

with a solution.  For example, when discussing 

issues concerning the interactions between the 

preservice teacher and students, Jared began by 

asking if the classroom layout could be adapted.  

When the preservice teacher stated that it could 

not, Jared then discussed his reason for a change 

in the classroom layout and how this could im-

prove the overall interaction between teacher 

and student.  Once Jared presented his thoughts, 

the preservice teacher began to question the co-

operating teacher regarding some minor changes 

to the room structure.  Overall, Jared’s preserv-

ice teacher accepted the comments and wanted 

to improve.   

On the other hand, Darrell’s preservice 

teacher continually ignored the constructive 

feedback and had various excuses as to why 

each area of concern occurred during the lesson.  

Many times, the preservice teacher blamed the 

students and the cooperating teacher.  Darrell 

presented areas of concern slightly differently 

than Jared by asking a question related to a 

teaching concept during the lesson.  For exam-

ple, Darrell asked, “Do you know how long the 

beginning (introduction) of your lesson was?” 

The preservice teacher responded with “It was 

supposed to be 10 minutes”.  In actuality, this 

portion of the lesson took 18 minutes of a 42 

minute period.  When presented with this infor-

mation, the preservice teacher immediately be-

gan to create an excuse about needing to make 

copies of packets for the students that signed up 

for various CDEs and that the students really 

enjoyed this time of the class.  At many points 

during the post-conference Darrel had to reiter-

ate, in a more direct fashion, the areas of con-

cern while clarifying that an excuse was not 

needed but a solution had to be found.  The same 

behavior occurred when the cooperating teacher 

presented issues that had occurred during the 

student teaching internship.  Towards the end of 

the post conference, the preservice teacher began 

to accept the constructive feedback.  However, 

there was always at least one excuse that was 

presented to Darrell and the cooperating teacher.   

As the post-conference continued, Darrell 

and Jared took different approaches to instruct-

ing the preservice teacher.  Darrell required the 

preservice teacher to complete a professional 

development plan to assist in the development of 

a solution for the areas of concern presented.  

Jared used personal stories from teaching to reit-

erate points made throughout the post-

conference.  Both methods were successful and 

as the post-conference ended, each preservice 

teacher could clearly identify the areas of im-

provement that needed to be addressed prior the 

next supervisory visit.  Darrell and Jared both 

concluded the post-conference by reiterating the 

assignments required for each preservice teacher 

to complete the student teaching internship.  A 

final supervisory visit date was established by 

both university supervisors and the areas of con-

cern were reinforced, to the preservice and co-

operating teacher.  Jared also informed the pre-

service teacher of the grade assigned for the per-

formance during this particular observation.   

Meeting with only the preservice teacher. 

Dave held a post-conference with only the pre-

service teacher following the classroom observa-

tion.  Dave conducted his post-conference slight-

ly different than the other university supervisors 

by addressing small concerns in between classes 
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with the preservice teacher.  After the observa-

tion was complete, Dave asked the preservice 

teacher, “Are you having fun (during the student 

teaching internship)?” and “Are you going to 

teach?”  Dave used these two questions to reiter-

ate the outstanding work that the preservice 

teacher exemplified during the student teaching 

internship.  Several times during the post-

conference, Dave worked to encourage the pre-

service teacher to accept a teaching position.  

The preservice teacher was confined to a given 

geographical area due to an established family 

life.   

 When addressing the positive aspects and 

areas of concern, Dave reiterated the points that 

he made during the short conferences conducted 

between classes.  Dave discussed his observation 

period-by-period and started the discussion of 

each class by asking the preservice teacher, “So 

how do you think it went?” The preservice 

teacher provided additional positive comments 

and addressed the comments for improvement 

made between classes.  The new comments were 

positive in nature, reassuring the preservice 

teacher of the quality performance observed and 

encouraging the preservice teacher to apply for a 

teaching position.  During the post-conference, 

Dave used several personal stories that focused 

around his decision to teach and how he con-

ducted his classroom.  At the end of the post-

conference, Dave reiterated the assignments that 

had to be completed before the preservice teach-

er ended the student teaching internship.    

 Meeting with the preservice and cooper-

ating teacher independently. Barry met with 

the preservice and cooperating teacher inde-

pendently, when conducting his post-conference.  

Barry began the conference with the preservice 

teacher and reviewed the classroom diagram that 

was used to depict the preservice teacher’s inter-

actions with students in the class.  Barry asked 

the preservice teacher, “What do you notice 

about the diagram?” The preservice teacher im-

mediately noticed that there were a few students 

that had been called upon during the lesson.  The 

preservice teacher then asked, “How do I ensure 

that this doesn’t happen in the future?” Barry 

discussed different solutions with the preservice 

teacher and assisted in the development of a so-

lution that would be utilized during the remain-

ing portion of the student teaching internship.  

The preservice teacher was directed to com-

municate with Barry and the cooperating teacher 

to inform them if the solution was working.  

During this discussion, Barry presented that dif-

ferent levels of instruction were given to stu-

dents who returned from scheduling courses and 

provided possible solutions to be employed.   

 Barry informed the preservice teacher what 

was done well during the lesson, such as the pre-

service teacher’s presence and movement during 

the quiz.  Following, the preservice teacher was 

asked, “What else went well during the lesson?” 

and “What would you (preservice teacher) do 

differently when teaching this lesson again?”  

The preservice teacher immediately discussed 

what would be done differently, describing ac-

tions that could have been taken to assist stu-

dents who returned from scheduling courses, 

such as providing instruction to the class prior to 

dismissing students called to schedule courses.  

The preservice teacher was very receptive to the 

critiques and proposed adaptations to the lesson, 

stating that the recommended changes would be 

implemented immediately.  When discussing 

areas of concern or improvement, Barry encour-

aged the preservice teacher to self-identify the 

concerns and promote reflective practices.  Due 

to the concerns presented by the preservice 

teacher during the pre-conference, Barry asked 

the preservice teacher to “describe what issues 

occurred related to student motivation.” The pre-

service teacher mentioned a few items that Barry 

agreed with and provided an example of a stu-

dent who sat towards the back of the room.  Bar-

ry reinforced the positive behaviors that the pre-

service teacher demonstrated during the lesson 

and presented different behaviors that could be 

implemented if the issue occurred again.  Barry 

reviewed the notes that were compiled during 

the observation.  The conference transitioned 

into a discussion about the differences between 

the student teaching internship and a teacher’s 

first year.  Before ending the conference, Barry 

discussed improvements that the preservice 

teacher had made since the last supervisory visit 

as well as items to be completed before the end 

of the student teaching internship.   

 Following the preservice teacher meeting, 

Barry met with the cooperating teacher to dis-

cuss what had been observed and the comments 

that were made to the preservice teacher.  This 
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conference began with casual conversation about 

the agricultural education department and the 

National FFA National Chapter Application that 

was being prepared.  Barry transitioned the con-

versation into a discussion about the positive 

aspects and areas of improvement observed dur-

ing the lesson.  Barry also took time to discuss 

the observation and how the preservice teacher 

dealt with the distractions that occurred from 

students leaving to meet with their guidance 

counselor.  Once Barry had discussed the obser-

vation, Barry reiterated an overall positive 

comment about the preservice teacher’s comfort 

and ability in front of the classroom.   

 

Follow-up Interview and Observational  

Documents 

 

 Following the supervisory visit, each univer-

sity supervisor was asked to participate in a 

semi-structured interview related to their ideal 

and typical supervisory practice.  University su-

pervisors also provided the researcher with their 

observational notes from the preservice teacher 

visit.  Barry, Jared, Darrell, and Dave were 

asked a series of six predetermined questions.  

The six questions were designed to collect addi-

tional data and to ensure the accuracy of the data 

collected.  The six questions were: 1) What 

meetings do you normally have during a super-

vision visit?; 2) What order do you consider ide-

al?; 3) If you are informing an intern of an area 

of concern how do you normally present that 

idea?; 4) Do you use the same strategies for an 

intern that is doing well verses an intern that is 

struggling?; 5) What items do you write in your 

notes?; and 6) How do you want the intern to 

feel at the end of the observation? 

 The university supervisors were first asked, 

“What meetings do you normally have during a 

supervisory visit?”  Darrell, Barry, and Jared 

described that they would conduct a preconfer-

ence meeting with the cooperating and preserv-

ice teacher, followed by an observation, and a 

post-conference with the preservice and cooper-

ating teacher.  Darrell and Barry explained that 

the pre-conference and post-conference meet-

ings could be conducted with the preservice and 

cooperating teacher at the same time, while Jar-

ed preferred to always meet with the preservice 

and cooperating teachers separately.  Dave, who 

did not meet with a cooperating teacher during 

the on-site visit, indicated that he normally in-

cluded the cooperating teacher in the post-

conference and would have a separate meeting 

with the cooperating teacher if there was an is-

sue.   

 In response to a second question, “What or-

der do you find ideal?” Dave included meeting 

with the cooperating teacher and preservice 

teacher during the pre- and post-conference, 

even though Dave did not meet with the cooper-

ating teacher during the observation.  Barry and 

Jared each conducted a supervisory visit that 

contained the same meetings and order as their 

ideal visit, and that were also identified by Dave.  

However, Darrell included a pre-conference that 

was typically conducted, by phone, two days 

prior to the on-site observation.  The remaining 

meetings that Darrell ideally conducts during an 

observation were the same as the other universi-

ty supervisors.  The order of meetings conducted 

through the observation was also confirmed by 

the observational notes made by each of the uni-

versity supervisors. 

 When asked “If you are informing an intern 

of an area of concern, how do you normally pre-

sent the idea?” Barry, Darrell, and Dave stated 

that they use questioning strategies to engage-in 

conversation with preservice teachers regarding 

an area of concern.  Barry stated, “I use ques-

tioning strategies to encourage the preservice 

teacher to reflect on their observation,” therefore 

allowing the preservice teacher to individually 

interpret the areas of concern.  However, Jared 

stated that his ideal way was to present the data 

and allow the preservice teacher to interpret the 

data, rather than specifically stating the area of 

concern and providing a solution.  Following the 

students response, Jared affirmed the solution or 

provided alternative solutions that would allow 

the preservice teacher to be successful.  Moreo-

ver, if Jared provided an alternative solution, the 

solution must be agreed upon by the student 

teacher.  Darrell’s observational notes indicated 

the areas of concern that were exhibited during 

the observation. Written next to each area of 

concern, Darrell noted the question that he 

planned to use during the post-conference to 

engage the preservice teacher in the reflection 

process.  
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 The university supervisors were then asked, 

“Do you use the same strategies for an intern 

that is doing well verses an intern that is strug-

gling?”  Each university supervisor stated that 

the same methods would be used except that 

more direct comments and questions would be 

utilized when addressing areas of concerns. Di-

rect comments would be utilized to ensure that 

the preservice teacher comprehended the areas 

of concern and put preventative practices into 

action to fix the situation.  Further, the universi-

ty supervisors continued to promote the need for 

a preservice teacher to engage in reflection of 

their teaching. When examining the observa-

tional notes Dave used asterisks to indicate im-

portant items that should be brought to the pre-

service teachers’ attention. Dave used a system 

of one asterisk to represent a positive comment 

and two asterisks to represent an area of con-

cern.  Further, Darrell continued to write ques-

tions for positive comments that he would ask 

the preservice teacher, to engage in reflection on 

the overall process.  

 The fifth question asked to the university 

supervisors was, “What items do you write in 

your notes?” During this portion of the follow-

up interview, each university supervisor provid-

ed the researcher with a copy of their observa-

tion notes.  The observation notes were complet-

ed in a similar manner. Each university supervi-

sor used a two-column note system.  The left 

side of the observation notes contained examples 

of effective classroom teaching performances, 

while the right side of the observation notes con-

tained suggestions, comments, or questions that 

the university supervisor had for the preservice 

teacher.  Many times the university supervisor 

would have an observation noted, followed by 

the question that they used during the post-

conference to engage the preservice teacher in 

reflection.  Dave and Barry both used their notes 

efficiently to recap the progression of the lesson 

during the class period.  They noted the time that 

the learning activity changed and both kept 

charts of who was called upon to answer ques-

tions during the classroom instruction.  This in-

formation was used during their post-

conferences with the preservice teacher to pro-

vide justification for some of the comments they 

had regarding the observation.  

 Finally, the university supervisors were 

asked, “How do you want the intern to feel at the 

end of the observation?”  Barry, Jared, Darrell, 

and Dave all responded that they wanted the 

preservice teachers to feel confident in their abil-

ities and positive about the overall visit.  How-

ever, Darrell did state that this was sometimes 

difficult depending on the skill level of the pre-

service teacher.  On Darrell’s observational 

notes, he made several notations to ensure that 

he presented more positive comments than areas 

of concern.  During the interview, Darrell ex-

pressed that the preservice teacher he observed 

did not teach to the best of their ability. 

 

Conclusion, Discussion and  

Recommendations 

  

 The first research question of the study 

sought to describe the supervisory practices uti-

lized by a university faculty member during their 

supervisory visits of preservice teachers. The 

university supervisors each conducted a struc-

tured supervision with the preservice teachers 

they were assigned (Fritz & Miller, 2003, 2004), 

by following a set protocol of three meetings, a 

pre-conference, observation, and post-

conference (Acheson & Gall, 2003; Nolan & 

Hoover, 2008).  Based on the SOIL model, as 

preservice teachers complete the preservice 

teaching internship, a structured (first level) su-

pervisory visit standardized the overall experi-

ence for preservice teachers.  The utilization of a 

structured supervisory visit supported the work 

of Fritz and Miller (2004).  Based on the results 

that university faculty members utilized struc-

tured supervision methods, further research 

should examine the use of structured supervi-

sions practices with preservice teachers.  The 

utilization of structured supervision strategies 

assisted preservice teachers in the development 

of reflective teaching skills to enhance a preserv-

ice teacher’s instructional practice.    

 Further, university supervisors used scaf-

folding and questioning techniques to guide the 

preservice teacher through reflective teaching 

practices (Zimpher, deVoss, & Nott, 1980; No-

lan & Hoover, 2008), which encouraged pre-

service teachers to critically analyze their teach-

ing.  To promote reflective teaching practices, 

each university supervisor utilized a two-column 
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observation note sheet approach to organizing 

and recording their observations, comments, 

questions, and thoughts during the supervisory 

visit.  Based on the results that university faculty 

members utilized a similar observational note 

taking approach to promote reflective teaching 

practices, teacher educators should consider the 

use of similar note taking processes to help 

communicate their observations and considera-

tions during a supervisory visit.  

 The second research question of the study 

sought to describe the differences in supervisory 

practices of the university faculty members.  The 

principle issue identified was inclusion of the 

cooperating teacher.  During this study, one uni-

versity supervisor did not include the cooperat-

ing teacher in the pre- or post-conference.  

While the other three supervisors each met with 

the cooperating and preservice teacher separate-

ly during the pre-conference, two of the univer-

sity supervisors met with the cooperating and 

preservice teachers together during the post-

conference.  The researchers recommend that 

further research be conducted to examine the 

cooperating teacher’s inclusion and role during 

the pre- and post-conference of a supervisory 

visit. During supervisory visits, university su-

pervisors should consider the inclusion of the 

cooperating teacher to ensure that each party 

involved in the supervision of the preservice 

teacher had similar expectations during the stu-

dent teaching internship.  

 The third research question of the study 

sought to describe how the data found can in-

form current practice within agricultural teacher 

education.  When preparing preservice teachers, 

university supervisors must be aware of the su-

pervisory practices that are being used by other 

university supervisors who are assigned preserv-

ice teachers (Fritz & Miller, 2004).  Teacher 

preparation programs should work together to 

identify and/or improve standard practice that 

should be utilized when conducting preservice 

teacher supervisory visits to ensure that all pre-

service teachers in the program received similar 

experiences during the student teaching intern-

ship.  In some cases, a university faculty mem-

ber could be assigned to monitor the supervisory 

practices that preservice teachers receive while 

completing the student teaching internship.  

Teacher preparation programs should also hold a 

planning meeting for university supervisors to 

review the student teaching internship practices 

and supervisory techniques to ensure that con-

sistency is achieved.  Teacher educators must 

continue to improve their practice to ensure that 

the needs of preservice teachers are met (Fritz & 

Miller, 2004; Nolan & Hoover, 2008).  This 

practice can have an influence on the teachers’ 

efficacy and their development as a teacher (Al-

len, 2003; McKinney, Haberman, Stafford-

Johnson, & Robinson, 2008).  Further, when 

graduate students or external supervisors serve 

as university supervisors, a training session 

should be held to ensure that their practices are 

similar to university faculty members (Fritz & 

Miller, 2004).  

 Based on the findings of this study, five rec-

ommendations were made for teacher educators 

in agricultural education: (1) structured supervi-

sion practices should be utilized when conduct-

ing student teacher supervisory visits; (2) coop-

erating teachers should be included in pre- and 

post-conferences to ensure that consistent expec-

tations and goals are maintained; (3) a structured 

note taking process should be utilized during the 

observation to ensure that university supervisors 

can promote a reflective post-conference; (4) 

teacher educators should ensure that university 

supervisors utilize similar supervision strategies 

when supervising preservice teachers during 

their student teaching internship; and (5) univer-

sity supervisors should ensure that pre- and post-

conferences promote the utilization of reflective 

teaching skills to promote preservice teachers 

utilization of reflection during the remaining 

portion of their student teaching internship and 

during throughout their teaching careers.  
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Factors Influencing Agricultural Leadership Students’ 

Behavioral Intentions: Examining the Potential Use of 

Mobile Technology in Courses   
 

Robert Strong 

Travis L. Irby 

Larry M. Dooley 

Texas A&M University 

 

Mobile technology is pervasive at institutions across the U.S.  The study was framed with self-efficacy 

theory, self-directed learning theory, and the unified theory for acceptance and use of technology.  The 

purpose of this study was to assess undergraduate students’ behavioral intention towards mobile technol-

ogy acceptance in agricultural education courses.  The population was undergraduate agricultural lead-

ership students (N = 687) in a department of agricultural education at a land-grant university.  Random 

sampling was employed to assist the researchers in answering the study’s objectives and to generalize 

findings to the target population.  Survey research was employed as the data collection method and de-

scriptive statistics, correlations, and multiple regression were implemented to analyze the data.  Three 

hundred forty-four students were surveyed and 88.10% (n = 303) of the sample responded to the survey.  

Self-efficacy, level of self-directedness, and GPA explained 32% of the variance of students’ behavioral 

intention to use mobile technology. The data suggested students are accepting the use of mobile technolo-

gy in academic settings to enhance learning.  By developing a better comprehension of factors that influ-

ence student’s behavioral intentions with mobile technology, institutions may improve student learning 

and better assist institutions achieve strategic objectives through disseminating institutional information 

with mobile technology.  

 

Keywords: mobile technology; agricultural leadership students; unified theory of the acceptance and use 

of technology; self-directedness; self-efficacy 

 

 Mobile learning is the use of mobile tech-

nology devices such as smartphones or tablet 

PCs to allow learners the flexibility and accessi-

bility to educational content (Arrigo & Cipri, 

2010).  The increasing of use of mobile technol-

ogies to deliver educational content is changing 

the landscape of our educational system.  Mobile 

technology has the ability facilitate learners’ 

learning process and create new and innovative 

learning opportunities (Jeng, Wu, Huang, Tan, 

& Yang, 2010).  Lowenthal (2010) suggested 

mobile technology offers universities benefits 

such as increasing enrollment and broadening 

the student population both demographically and 

geographically.  Students in this traditional age 

group arrive at universities with an abundance of 

experience with mobile technology.  Smart-

phones are a mobile technology tool that is per-

vasive among college students and is showing a 

continuous increase in saturation (McContha, 

Praul, & Lynch, 2008).  There is a difference in 

technology acceptance between students who are 

required to use mobile devices and those who 

use the devices on their own (Moran, Hawkes, & 

El Gayar, 2010).  Perkins and Saltsman (2010) 

reported saturation of mobile devices among 

faculty and students is imperative for the imple-

mentation of mobile learning.  

 A better understanding of mobile technology 

is particularly important at the post-secondary 

level.  Higher education institutions need to con-

sider the extent to which mobile technologies 

offer the ability to enhance student learning and 

teaching practices (Dale & Pymm, 2009).  The 

continued growth and development of mobile 

learning is dependent on student acceptance of
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this technology as a classroom tool. Student per-

ceptions and adoptions processes should be con-

sidered when designing a mobile learning pro-

gram (Park, Nam, & Cha, 2012).  

 Students have had positive viewpoints to-

wards mobile technology. Koole, McQuilkin, 

and Ally (2010) found that students placed great 

importance on mobile technology devices per-

mitting them the freedom to use the instructional 

tools they preferred. Case studies indicated stu-

dent confidence in the usefulness and acceptance 

of a mobile learning environment (Martín & 

Carro, 2009).  Clough, Jones, McAndrew, and 

Scanlon (2008) found smartphone users exhibit-

ed excitement towards informal learning activi-

ties.  

  Researchers are grappling with the implica-

tions of mobile learning. The key issue has be-

come not whether mobile technologies should be 

used in educational settings but how these tech-

nologies are employed (Wang, Shen, Novak, & 

Pan, 2009).  Mobile devices enable perpetual 

learners unprecedented access to learning (Gu, 

Gu, & Laffey, 2010). The critical question re-

mains how to best use mobile technology in 

teaching and learning (Koszalka & Ntloedibe-

Kuswani, 2010).  Elias (2011) found the chal-

lenge of using mobile technology will force edu-

cators to rethink their teaching approaches. The 

novelty of mobile technology requires new ideas 

in regards to planning for its implementation. 

Sølvberg and Rismark (2012) suggested that 

mobile technology calls for new paradigms 

about learning to capture the interrelatedness 

between times, places, topics, technologies, and 

student learning.  

 While there is a lack of current research on 

intentions toward mobile technology among un-

dergraduate agricultural leadership students, 

studies examining mobile technology in exten-

sion have been conducted.  LaBelle (2011) stud-

ied the potential of developing smartphone ap-

plications in order to disseminate extension in-

formation.  Carter and Hightower (2009) rec-

ommended research is needed on the use of mo-

bile technology in extension programs due to the 

potential of expanding extension programs 

around the globe.   

 Priority 2 of the National Research Agenda 

for the American Association of for Agricultural 

Education (Doerfert, 2011) recommended re-

searchers “develop and validate systems-based 

models that will advance our understanding of 

information and technology diffusion and its 

practice” (p. 8).  While agricultural education 

researchers have examined factors that influence 

student learning in online courses (Murphrey, 

Arnold, Foster, & Degenhart, 2012; Roberts & 

Dyer, 2005; Strong, Irby, Wynn, & McClure, 

2012), a lack of literature related to agricultural 

education students’ acceptance of mobile tech-

nology exists.  

 

Theoretical Framework 

 

 The theories used to scaffold this study were 

Bandura’s (1993) self-efficacy, Grow’s (1991) 

self-directed learning, and Venkatesh, Morris, 

Davis, and Davis’ (2003) unified theory of ac-

ceptance and use of technology.  Bandura indi-

cated self-efficacy was the degree an individu-

al’s convictions regarding their capacity to in-

spire control over their own echelon of perfor-

mance and over events that shape their lives.  

Self-efficacy influences an individual’s drive to 

participate in an area of interest (Tschannen-

Moran & Hoy, 2001).  People with low self-

efficacy tend to avoid difficult tasks, seeing 

these tasks as threats, while people with high 

self-efficacy approach identical tasks as some-

thing to be mastered and to gain a sense of ac-

complishment (Bandura, 1993).  Self-efficacy 

impacts the extent individuals reflect, develop 

judgments, motivate themselves, and work 

(Bandura, 1977). 

 Self-efficacy theory has been employed to 

frame agricultural education studies.  Stripling 

and Roberts (2012) used self-efficacy as the 

framework in a study of Florida preservice agri-

cultural education teachers’ math ability.  Self-

efficacy framed a study on Oklahoma agricul-

tural education teachers’ use of interactive 

whiteboards (Bunch, Robinson, & Edwards, 

2012).  Strong and Harder (2011) utilized self-

efficacy to frame a study with Florida Master 

Gardeners.  

 Grow (1991) developed the staged self-

directed learning model (SSDL) to explain the 

extent learners progress through stages of self-

direction. The fundamental concept of Grow’s 



Strong, Irby, and Dooley  Factors Influencing Agricultural… 

 
Journal of Agricultural Education 151 Volume 54, Issue 4, 2013 

model is focused on students contrasting apti-

tudes to respond to teaching that requires self-

direction.  An instructor can assist or hamper a 

student’s development regarding enhanced self-

direction (Grow, 1991).  The SSDL delineated 

methods for teachers to actively groom students 

to progress into a self-directed learner.  Grow 

recommended teachers work to meet numerous 

responsibilities because students inherently are 

in different stages of self-direction.  

 SSDL uses four stages to explain a student’s 

level of self-direction.  S1 students are depend-

ent on the teacher throughout the learning pro-

cess and prefer a teacher that is an authority 

(Grow, 1991).  Grow found those students in the 

S2 category to be interested in the learning pro-

cess and prefer an instructor that is a motivator.  

Students in the S3 category are involved in the 

learning process and prefer a teacher that is a 

facilitator.  S4 students have reached the highest 

level of self-direction and prefer an instructor 

that is a delegator.  The fundamental aspect of 

the SSDL is for students and teachers to be at 

equivalent stages in the model in order for self-

directed learning to develop (Grow, 1991).  

 Agricultural education researchers have pre-

viously studied the level of self-directedness in a 

variety of agricultural populations.  Stafford, 

Boyd, and Lindner (2003) investigated Texas 4-

H members’ levels of self-directed learning.  

The level of self-directedness among Louisiana 

agriscience teachers was assessed during a pro-

fessional development session (Kotrlik, Red-

mann, Harrison, & Handley, 2000). Researchers 

have examined the level of Mexican farmers’ 

self-directedness during rural development 

workshops (Tuttle, Lee, Kohls, Hynes, & Lind-

ner, 2004).   

 Davis (1989) developed the technology ac-

ceptance model (TAM), from the theory of rea-

soned action, as an information systems model 

indicating individuals’ acceptance and use of 

technology. Venkatesh et al. (2003) expanded on 

Davis’ (1989) TAM and constructed the Unified 

Theory of Acceptance and Use of Technology 

(UTAUT). UTAUT explains individuals’ behav-

ioral intentions to use an information system and 

subsequent usage behavior through four key 

constructs: performance expectancy, effort ex-

pectancy, social influence, and facilitating con-

ditions (Venkatesh et al., 2003).  

 Venkatesh et al. (2003) reported perfor-

mance expectancy is the degree an individual 

believes using an information system will help 

enhance job performance, and effort expectancy 

is the measure of ease associated with the use of 

an information system. Social influence is the 

extent to which the user perceives the im-

portance of using the system from others, while 

facilitating conditions is the extent to which the 

user believes that the necessary infrastructure is 

in place to use an information system (Ven-

katesh et al., 2003). UTAUT can explain as 

much as 70% of the variance in behavioral in-

tention to use a system (Venkatesh et al., 2003). 

 Researchers have employed the UTAUT in a 

variety of studies.  Murphrey, Rutherford, Doer-

fert, Edgar, and Edgar (2012) used the UTAUT 

to frame a study examining the technology ac-

ceptance of Second Life™, social networking, 

Twitter™, and content management systems 

with agricultural education students.  Lowenthal 

(2010) utilized the UTAUT to investigate the 

behavioral intention of students to use mobile 

technology for learning.  The UTAUT was the 

theory employed in a study finding that age and 

gender moderated the effects of student use of 

mobile technology (Wang, Wu, & Wang, 2009).  

Chiu and Wang (2008) studied students’ ac-

ceptance of web-based learning and used the 

UTAUT as the skeleton of the study.  Faculties’ 

level of mobile technology acceptance has been 

examined with the UTAUT. Anderson, 

Schwager, and Kerns (2006) utilized the 

UTAUT to study College of Business faculties’ 

acceptance of tablet PCs to assist in teaching 

courses.  

  The UTAUT can assist researchers in de-

termining the extent of students’ acceptance and 

usage of mobile technology in courses (Garfield, 

2005). Further research is needed to develop an 

understanding of the extent UTAUT can explain 

student acceptance of mobile technology at edu-

cational institutions (Straub, 2009).  Learner ac-

ceptance progresses at different rates with new 

technology (Stockwell, 2008).  Researchers 

should continue to examine the role of partici-

pant acceptance and usage of technology in edu-

cational contexts (Venkatesh, 2006).   The com-

bination of the self-efficacy , self-directed learn-

ing, and the UTAUT was utilized to examine 

students’ mobile learning behaviors.  This study 
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was conducted to expand agricultural education 

literature regarding students’ acceptance of mo-

bile technology and to address recommendations 

from the National Research Agenda. 

  
Purpose of Study 

 

 The purpose of this study was to assess un-

dergraduate students’ behavioral intention to-

wards mobile technology acceptance in agricul-

tural leadership courses at Texas A&M Univer-

sity. The study sought to: 

1. Describe students’ performance expec-

tancy, effort expectancy, behavioral in-

tentions, self-efficacy, and level of self-

directedness with mobile technology;  

2. Examine the relationship between self-

efficacy, level of self-directedness and 

behavioral intention; and 

3. Examine the effects of personal charac-

teristics, level of self-directedness, and 

self-efficacy on behavioral intention. 

 

Methodology 

  

 The study used quantitative research to ad-

dress the research objectives. Quantitative re-

search utilizes deductive reasoning to examine 

theories, numerical data, cause, and effect 

(Fraenkel, Wallen, & Hyun, 2012). The popula-

tion of this study was (N = 687) undergraduate 

students enrolled in agricultural leadership 

courses at Texas A&M University.  The inde-

pendent variables in this study were gender, 

grade classification, grade point average, em-

ployment status, self-efficacy, level of self-

directedness, performance expectancy, and ef-

fort expectancy. Behavioral intention to use mo-

bile technology was the dependent variable in 

this study.   

 A combined 36 item instrument including a 

modified version of Tschannen-Moran and 

Hoy’s (2001) Teacher Sense of Efficacy Scale, 

Richards’ (2005) self-directed learning instru-

ment, Venkatesh et al.’s (2003) UTAUT scale, 

and questions related to personal characteristics 

was used to collect data in order to answer the 

study’s research objectives.  Content validity of 

the combined instrument was assessed by dis-

tance learning researchers at Texas A&M Uni-

versity.   

 Tschannen-Moran and Hoy’s (2001) Teach-

er Sense of Efficacy Scale was used to assess the 

self-efficacy aspect of students’ usage of mobile 

technology. The Teacher Sense of Efficacy 

Scale was created using Bandura’s (1993) self-

efficacy theory (Tschannen-Moran & Hoy, 

2001). The instrument used a nine-point sum-

mated scale for each item with anchors: 1 = 

nothing, 3 = very little, 5 = some influence, 7 = 

quite a bit, and 9 = a great deal (Tschannen-

Moran & Hoy).  The self-efficacy construct was 

assessed ex post facto for internal consistency 

and a reliability coefficient of .95 for self-

efficacy was produced in this study.  

 Richards (2005) developed a self-directed 

learning instrument aligned with Grow’s (1991) 

Staged Self-Directed Learning Model to exam-

ine students’ level of self-directedness.  The 

self-directed learning instrument included 24 

items and included anchors: 1 = Strongly Disa-

gree, 2 = Disagree, 3 = Agree, and 4 = Strongly 

Agree.  Richards’ (2005) self-directed learning 

instrument produced a reliability coefficient of α 

= .94 in this study.    

 The UTAUT scale was developed by Ven-

katesh et al. (2003) to assess the mobile technol-

ogy preferences.  Performance expectancy, ef-

fort expectancy, and behavioral intention were 

the UTAUT constructs examined in this study.  

Mobile technology preference was measured on 

a seven-point summated scale: 1 = strongly dis-

agree, 2 = moderately disagree, 3 = somewhat 

disagree, 4 = neutral (neither disagree nor 

agree), 5 = somewhat agree, 6 = moderately 

agree, and 7 = strongly agree (Venkatesh et al., 

2003).  Constructs of the UTAUT were calculat-

ed ex post facto.  Performance expectancy 

earned a reliability coefficient of .92, effort ex-

pectancy = .91, and behavioral intention = .97 in 

this study. Thus, the internal consistency of self-

efficacy, self-directed learning, performance 

expectancy, effort expectancy, and behavioral 

intention was reliable (Cronbach, 1951), and 

judged acceptable to dispense in order to answer 

the study’s research objectives.       

 Survey methodology was utilized to collect 

data from the sample.  The researchers con-

structed a web-based questionnaire in Qualtrics.  

The Tailored Design Method (Dillman, Smyth, 

& Christian, 2009) for constructing and distrib-

uting an electronic questionnaire was imple-
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mented for this study.  A random sample (n = 

344) of the targeted population (N = 687) was 

produced using random number generator in 

Excel.  Fraenkel et al. (2012) reported the ad-

vantage of a random sample is the ability to pro-

duce a sample that is representative of the tar-

geted population to assist the researcher in gen-

eralizing the results to the population studied.     

  The sample received an email notification 

and two days later received an email that includ-

ed a link to the questionnaire in Qualtrics™.  

Two separate emails, both a week apart, were 

sent to non-respondents.  Three hundred three (n 

= 303) participants responded yielding a re-

sponse rate of 88.10%.  According to Babbie 

(2010), researchers that achieve greater than an 

85% response rate do not have to examine non-

response error.  Therefore, the results from this 

study can be generalized to undergraduate agri-

cultural leadership students in the Agricultural 

Leadership, Education, and Communications at 

Texas A&M University.   

 The data was analyzed through the use of 

descriptive statistics, correlation coefficients, 

and multiple regression analysis. Descriptive 

statistics were utilized to analyze the level of 

students’ self-efficacy, level of self-directedness, 

performance expectancy, effort expectancy, atti-

tude toward using technology, and behavioral 

intention.  Descriptive statistics allowed the re-

searchers to describe the data in numerical form 

(Fraenkel et al., 2012).  

 Correlation coefficients were used to ana-

lyze the relationship between level of self-

directedness, self-efficacy and behavioral inten-

tion.  Fraenkel et al. (2012) suggested correla-

tional research uses data to determine the degree 

of a relationship between two or more variables. 

Correlations signify the direction and magnitude 

of variable relationships between -1.00 and 

+1.00 (Davis, 1971).  

 Multiple regression analysis was used to 

understand the effects of personal characteris-

tics, level of self-directedness, and self-efficacy 

on behavioral intention towards mobile technol-

ogy acceptance.  Fraenkel et al. (2012) indicated 

multiple regression assists researchers in deter-

mining a link among a criterion variable and two 

or more independent variables.  

 All participants were undergraduates (N = 

303, 100%).  Most of participants were male (n 

= 196, 65.10%) and seniors (n = 195, 65.00 %).  

One hundred forty-six students (48.70%) 

worked part-time, and n = 121 (40.30%) had a 

GPA (grade point average) between 2.99 and 

2.50.  Due to the results from a single depart-

ment at Texas A&M University, findings were 

limited in scope and not generalizable beyond 

the target population.  However, the results do 

offer researchers and practitioners insights on 

factors that influenced agricultural leadership 

students’ behavioral intention of accepting and 

using mobile technology.  

 

Findings 
  

 The first objective of the study was to de-

scribe students’ performance expectancy, effort 

expectancy, behavioral intentions, self-efficacy, 

and level of self-directedness with mobile tech-

nology.  Effort expectancy earned the highest 

score (M = 5.24, SD = 1.35) of the constructs in 

the UTAUT (see Table 1).   

  

Table 1 

 
Descriptive Statistics for the UTAUT Constructs. 

 

Constructs N M SD 

Effort Expectancy  303 5.24 1.35 

Performance Expectancy 303 5.06 1.37 

Behavioral Intention 303 5.02 1.52 

Note. Scale: 7 = Strongly Agree , 6 = Moderately Agree, 5 = Somewhat Agree, 4 = Neutral (Neither 

Agree or Disagree), 3 = Somewhat Disagree , 2 = Moderately Disagree, 1 = Strongly Disagree. 
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As a part of the study’s first objective, students’ 

self-efficacy with mobile technology was exam-

ined (see Table 2). The highest scoring items 

were “How much can you do with mobile learn-

ing to learn effectively?” (M = 6.01, SD = 1.72) 

and “How much does mobile learning help you 

to follow course objectives?” (M = 5.84, SD = 

2.00). The items with the lowest scores were 

“How much does mobile learning get you to be-

lieve you can do well in school?” (M = 4.98, SD 

= 1.90) and “How much does mobile learning 

help you value learning?” (M = 4.84, SD = 

1.87). 

Describing students’ level of self-directedness 

was a part of the study’s first objective (see Ta-

ble 3).  The item that earned the highest score 

(M = 2.83, SD = .92) was “I set my own goals 

for learning without the help of the instructor.”  

The item that earned the lowest score (M = 2.83, 

SD = .92) was “I learn best when I set my own 

goals.” The second objective of the study was to 

examine the relationship between students’ per-

sonal characteristics, the level of self-efficacy, 

level of self-directedness, and behavioral inten-

tion (see Table 4).    

 

Table 2 

 

Descriptive Statistics for Self-efficacy 

 

Constructs N M SD 

How much can you do with mobile learning to learn effectively? 302 6.01 1.72 

How much does mobile learning help you to follow course objectives? 301 5.84 2.00 

How much does mobile learning help you focus on educational content? 302 5.34 2.04 

How much does mobile learning help you assist your peers with educational 

content? 

301 5.32 2.06 

How much does mobile learning motivate you to learn educational content? 301 5.19 1.89 

How much does mobile learning help you use evaluation strategies? 301 5.19 2.06 

Does mobile learning help you evaluate your own learning? 301 5.13 1.97 

How much does mobile learning get you to believe you can do well in 

school? 

301 4.98 1.90 

How much does mobile learning help you value learning? 301 4.84 1.87 

Note. Overall M = 5.31, SD = 1.66. Scale: 9 = A Great Deal, 7 = Quite a Bit, 5= Some Influence, 3 = Very 

Little, 1 = Nothing.  

  

Table 3 

 

Descriptive Statistics for Level of Self-directedness  

 

 N M SD 

I set my own goals for learning without the help of the instructor. 302 2.83 .92 

I am willing to take responsibility for my own learning. 299 2.39 .80 

I am capable of assessing the quality of assignments that I submit. 299 2.37 .97 

I use resources outside of class to meet my goals. 301 2.30 1.01 

I prefer that the instructor provide direction only when requested. 302 2.23 .87 

I prefer individual work or a self-directed study group as the teaching deliv-

ery method. 

300 2.21 .88 

I have prior knowledge and skills in this subject area. 299 2.17 .96 

I learn best when I set my own goals. 299 2.12 .95 

Note. Overall M = 2.33, SD = .42. Scale: 4 = Strongly Agree, 3 = Agree, 2= Disagree, 1 = Strongly Disa-

gree.  
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Table 4  

 

The Relationship between Self-Efficacy, Level of Self-directedness, GPA, and Behavioral Intention  

 

  Behavioral Intention  

Constructs N r p 

Self-Efficacy 301 .58 .00* 

Level of Self-directedness 296 .33 .02* 

GPA 299 .28 .03* 

Note. Magnitude: .01 ≥ r ≥ .09 = Negligible, .10 ≥ r ≥ .29 = Low, .30 ≥ r ≥ .49 = Moderate, .50 ≥ r ≥ .69 

= Substantial, r ≥ .70 = Very Strong (Davis, 1971). 

*p < .05. 

  

The third objective of the study was to examine 

the effects of self-directedness, self-efficacy, and 

personal characteristics on behavioral intention 

towards mobile technology acceptance. The re-

gression model was significant and indicated a 

good fit, with F = 5.48, p < .05.  GPA, self-

efficacy, and level of self-directedness were sig-

nificant p < .05 on behavioral intention.  GPA 

was the sole personal characteristic that was 

significant on behavioral intention.    

 As self-efficacy increased one unit, behav-

ioral intention increased .29 (see Table 5).  As 

level of self-directedness increased one unit, 

behavioral intention increased .22.  As GPA in-

creased one unit, behavioral intention increased 

.11.  The regression model for this study was 

illustrated as: behavioral intention = .24 + .29 

self-efficacy + .22 level of self-directedness + 

.11 GPA.  Overall, the model accounted for 

(32%) variance in undergraduate agricultural 

leadership students’ behavioral intention to ac-

cept and use mobile technology.  

 

Table 5 

 

Summary of Multiple Regression Analysis of Self-Efficacy, Level of Self-directedness, GPA and Behav-

ioral Intention (N = 296) 

 

 B SE B p 

Intercept .24 .28  

Self-Efficacy .29 .05 .00 

Level of Self-directedness .22 .09 .01 

GPA .11 .17 .04 

Note. R² = .33; Adjusted R² = .32. 

 

Conclusions 

 

 The findings of this study are limited to the 

population of undergraduate agricultural leader-

ship students at Texas A&M University.  Litera-

ture indicated prior research had found indica-

tions of student inclinations towards mobile 

learning but suggested the need for more exami-

nation into students’ mobile learning acceptance.  

The results of the study provide data on stu-

dents’ levels of acceptance in regard to mobile 

learning thus supporting the need for research in 

the literature. 

 The use of mobile technology could change 

the way students approached learning.  Under-

graduate agricultural leadership students agreed 

they would use mobile technology and the tool 

would contribute to their learning.  It is under-

standable to observe GPA having a significant 

correlation to behavioral intention as grades 

have driven intention for undergraduate students 

more so than graduate students in numerous 

studies.  Measuring mobile learning saturation 



Strong, Irby, and Dooley  Factors Influencing Agricultural… 

 
Journal of Agricultural Education 156 Volume 54, Issue 4, 2013 

and the relationship to mobile learning ac-

ceptance was not an objective of the study. The 

researchers examined the acceptance mobile 

learning and the relationship to self-efficacy and 

self-directedness. The data suggests self-efficacy 

and self-directedness drive acceptance.    

 While the correlations suggested students 

with high self-efficacy and self-directedness are 

more likely to use mobile technology to learn, 

the data also suggested students with less self-

efficacy and lower levels of self-directedness are 

less likely to use mobile technology to learn.  If 

mobile technology has any effect on learning for 

students with less self-efficacy and lower levels 

of self-directedness, is still unknown.  This 

group of students may have had less self-

efficacy and lower levels of self-directedness 

regardless of whether or not mobile technology 

is present in the learning process and design of 

the course.  

 

Implications 

 

 The results of the study build upon our 

knowledge base of Bandura’s (1993) self-

efficacy, Grow’s (1991) self-directed learning, 

and Venkatesh et al.’s (2003) UTAUT.  Self-

efficacy and self-directedness were significantly 

correlated with behavioral intention.  Results 

indicated the combined theories, Bandura 

(1993), Grow (1991), and Venkatesh et al. 

(2003), accounted for variance in students’ be-

havioral intention towards mobile technology 

acceptance. 

 Highly efficacious individuals are likely to 

confront new tasks (Bandura, 1993).  Students 

with high self-efficacy may see mobile technol-

ogy as engaging in a new task, therefore sup-

porting their higher levels of behavioral inten-

tion.  Moreover, they may assume the use of a 

technology tool where there is extreme comfort 

as non-threatening and therefore making the task 

much easier to accomplish. Bandura found indi-

viduals with low self-efficacy are likely to avoid 

endeavors perceived as difficult.  Students with 

lower self-efficacy scores could perceive mobile 

technology as a difficult endeavor or just not 

worth the effort, therefore accounting for a low-

er level of behavioral intention towards ac-

ceptance of the technology. 

 Grow (1991) found students prefer specific 

types of instruction depending on their level of 

self-directedness.  According to the data gener-

ated from this study, students at a higher stage of 

self-directedness may view mobile technology 

as a good instructional complement explaining 

their higher levels of behavioral intention to ac-

cept the technology.  Students with high levels 

of self-directedness are also much more apt to 

adopt new strategies than students with lower 

self-directedness (Grow, 1991).  Students, in this 

study, with lower levels of self-directedness 

could also identify mobile technology as a poor 

instructional fit explaining their lower levels of 

behavioral intention to accept the technology 

(Grow, 1991).  

 The greater the behavioral intention the 

more likely an individual will accept an infor-

mation system (Venkatesh et al., 2003).  Behav-

ioral intention in accepting mobile technology 

was dependent on the student’s level of self-

efficacy and self-directedness.  Venkatesh et al. 

found that the UTAUT could explain as much as 

70% of an individual’s acceptance of mobile 

technology.  The researchers’ regression model 

explained 32% of the variance in the behavioral 

intention construct towards mobile technology 

acceptance. 

 

Recommendations 

 

 Agricultural leadership faculty in Agricul-

tural Leadership, Education, and Communica-

tions at Texas A&M University should develop 

a comprehension of students’ self-efficacy, level 

of self-directedness, and GPA when preparing to 

use mobile technology as an instructional tool. 

Instructors can work to increase students’ effica-

cy and self-directedness therefore increasing 

behavioral intention towards mobile learning 

acceptance.  The inclusion of mobile technology 

in courses is critical for faculty and students to 

partake in mobile learning opportunities (Perkins 

& Saltsman, 2010).  Courses with assignments 

that include student presentations and group pro-

jects can motivate students to submit their as-

signment on a Tablet PC or smartphone device.  

Jeng et al. (2010) indicated mobile technology 

can construct innovative learning experiences.  

Granting students the ability to submit assign-

ments on a mobile technology device may not 
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only improve students’ efficacy and self-

directedness with mobile technology and pro-

duce much more robust results, but also provide 

the instructor more time in class to expand 

teaching opportunities by saving time allotted 

for student and group presentations in class. 

Student’s familiarity with the technology tool 

can also enhance the learning experience as they 

investigate various ways to present the material.   

Instructors can also increase students’ efficacy 

and self-directedness with mobile technology by 

permitting students to present their assignments 

in class on mobile technology versus Power-

Point slides.  The acceptance and usage of mo-

bile technology is ubiquitous among college stu-

dents (Park et al., 2012).   

 Mobile technology acceptance and usage of 

faculty in Colleges of Agriculture and Life Sci-

ences should be examined.  Instructors’ effect on 

student mobile learning acceptance and self-

efficacy was not examined in the study. A study 

examining instructor influence on mobile learn-

ing acceptance, including active curriculum in-

volving mobile learning, is needed. Researchers 

cannot make the assumption that mobile tech-

nology may be omnipresent with Colleges of 

Agriculture and Life Sciences faculty, and that 

faculty have the behavioral intention to use mo-

bile technology as a tool to teach students con-

tent from a respective course.  Faculty in agri-

cultural education departments’ acceptance and 

use of mobile technology should be studied also 

to expand the literature and knowledge base of 

agricultural education as an academic discipline.  

Developing an understanding of techniques that 

may enhance our knowledge of the diffusion and 

practice of technology will assist our academic 

discipline to move forward (Doerfert, 2011).  

The information may benefit instructors to be 

more proficient in teaching with instructional 

delivery devices (Gu et al., 2010) that parallel 

student’s lives anytime, anyplace (Elias, 2011).  

 Instructors should examine the levels of self-

efficacy and level of self-directedness of stu-

dents before introducing mobile learning.  It 

would be of great interest to replicate this study 

with graduate students as self-directedness and 

self-efficacy is more prevalent in that age range 

of students.  Understanding the role self-

directedness (Grow, 1991) and self-efficacy 

(Bandura, 1993) plays in students’ decision to 

adopt mobile technology should assist instruc-

tors in their decision to implement mobile tech-

nology, regardless of academic dicipline.  This 

study should be replicated with two groups, one 

using mobile technology and one not to see if 

there was any difference.  Actual behavior 

would become the dependent variable and not 

behavioral intention. The data may assist univer-

sity administrators, researchers, and instructors 

in developing an understanding of the extent 

mobile technology can enhance student learning 

(Dale & Pymm, 2009) and help institutions 

broaden enrollment and expand their reach and 

scope (Lowenthal, 2010).  
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The Science-in-CTE pilot study tested a curriculum integration model that enhanced the science that oc-

curs in CTE curricula.  The study replicated the National Research Center for Career and Technical Ed-

ucation’s (NRCCTE) Math-in-CTE experimental research design (Stone, Alfeld, & Pearson, 2008) with 

applied science in secondary agricultural education.  The semester-length study was conducted in North 

Dakota with secondary agricultural educators who were randomly selected to participate in the experi-

mental and control groups.  The experimental treatment mirrored the Math-in-CTE model of extended 

professional development, partnering experimental CTE group teachers with science educators, and use 

of a 7-element pedagogic framework.  Standardized measures of science achievement were administered 

to students to determine the impact of the treatment on their science knowledge and skills.  The results of 

hierarchical linear modeling (HLM) analysis indicated that the intervention had a statistically significant 

positive impact on posttest science achievement for students in the 2
nd

, 3
rd

, and 4
th
 quartiles on pretest 

science achievement.  We interpreted the intervention’s effects as small for participants in the 2
nd

 quartile 

and as moderate for those in the 3
rd

 and 4
th
 quartiles.  Relative to the control group, the intervention ap-

peared to have no impact on students in the 1
st
 quartile on pretest science achievement.   
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The Science-in-CTE pilot study tested a 

model of curriculum integration that enhances 

the instruction of science in career and technical 

education (CTE) curricula.  The pilot replicated 

the experimental research design of the Math-in-

CTE study conducted by the National Research 

Center for Career and Technical Education 

(NRCCTE) from 2004-2005 (Stone, Alfeld, 

Pearson, Lewis, & Jensen, 2006).  Findings from 

the Math-in-CTE study provided evidence that 

enhancing the instruction of mathematics in 

CTE curricula could improve students’ math 

skills.  Students in experimental/treatment class-

rooms scored significantly higher on standard-

ized tests of achievement in mathematics than 

did their counterparts in control classrooms.  

Furthermore, students’ academic improvements 

came without loss of occupational knowledge 

and skills (Stone et al., 2008).  The success of 

the Math-in-CTE study generated additional 

testable questions regarding other possibilities 

for academic integration.  Specifically, 

NRCCTE researchers considered whether it 

would be possible to adapt the model to inte-

grate science with CTE.   

The decline of national science achievement 

scores added urgency to this question.  Con-

sistent with the trends in math achievement that 
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led to the Math-in-CTE study, National Assess-

ment of Educational Progress (NAEP, 2005) 

data on science achievement showed that student 

scores had not increased in spite of an increase 

of required science credits from 1.4 in the mid-

1980s to 3.2 in 2004 (Silverberg, Warner, Fong, 

& Goodwin, 2004).  In fact, NAEP data showed 

that at the Grade 12 level, the average score for 

science achievement had declined since 1996.  

In 2005, only 54% of students scored at or above 

the Basic level on the science exam (NAEP, 

2005).  Collectively, such data not only chal-

lenged the prevailing assumption that requiring 

more science credits would lead to increased 

knowledge and skills, but also suggested the 

need for a different approach to science educa-

tion. 

 

CTE and Academic Curriculum Integration 

 

The content of career and technical educa-

tion is driven by the needs of the workplace; 

therefore CTE instructors maintain a close con-

nection with “real work.”  Examination of CTE 

curricula through mapping and other kinds of 

integration strategies has revealed a context rich 

with authentic opportunities for strengthening 

academic skills (Zirkle, 2004).  The Math-in-

CTE study, upon which the Science-in-CTE 

study described in this paper was designed, 

clearly demonstrated that CTE teachers can 

identify the significant amount of academic 

knowledge and skills that are embedded in the 

technical content, while providing their academ-

ic counterparts with real-life, problem-based 

activities through which students can apply aca-

demics in relevant ways (Stone et al., 2008).  
When the Science-in-CTE study was first 

proposed, few studies were found that addressed 

the impact of CTE-science integration on stu-

dent achievement, although the field of CTE has 

had a long-term priority focus on curriculum 

integration (Hoachlander, 1999).  An earlier 

study conducted by Roegge and Russell (1990) 

utilized a quasi-experimental design to test the 

effect of incorporating biology principles into a 

unit of instruction in vocational agriculture on 

student achievement and attitudes.  Roegge and 

Russell found the integrated approach superior 

to the traditional approach in producing higher 

overall achievement and higher applied biology 

achievement.  They also reported that students 

had a more positive attitude toward the learning 

experience.  Similarly, Conroy and Walker 

(2000) conducted interviews with teachers and 

students that revealed that students performed 

better in math and science classes as a result of 

what they learned in aquaculture.  These early 

studies suggested the need and potential for fur-

ther research on the integration of CTE and sci-

ence. 

The integration of academics into the CTE 

curriculum was a major policy objective of the 

Carl D. Perkins Career and Technical Education 

Improvement Act of 2006, also known as Per-

kins IV. The Perkins IV legislation explicitly 

linked professional development (PD) to im-

proved teaching practices and student outcomes 

and required that PD in career and technical 

fields promote “the integration of coherent and 

rigorous academic content standards and career 

and technical education curricula, including … 

opportunities for the appropriate academic and 

career and technical education teachers to jointly 

develop and implement curricula and pedagogi-

cal standards.”  Furthermore, the PD was to be 

“high quality, sustained, and intensive” and was 

to increase academic knowledge (Carl D. Per-

kins Career and Technical Education Improve-

ment Act of 2006, S. 250, Sec. 122 (c) (A), p. 

36).  Converging with the stagnation of science 

achievement and the proven success of mathe-

matics integration, this legislative mandate pro-

vided further justification for testing a CTE-

science integration model. 

 

Science Instruction in Context  

 

Concurrent with the Perkins IV legislative 

mandate was an emerging conversation among 

science professionals about traditional science 

teaching methods—specifically, the need to pro-

vide a relevant context through which to learn 

science concepts and principles.  Gilbert (2006) 

summarized the discussion in this way: 

(a) Because of high content loads, the sci-

ence curricula are too often aggregations 

of isolated facts detached from their sci-

entific origin; 

(b) Students do not know how they should 

connect the aggregations of isolated 

facts that do not lend themselves to the 
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formation of coherent mental schema 

and give no meaning to what they have 

learned; 

(c) Students fail to solve problems using the 

same concepts in other situations than 

those that closely mirror the ways in 

which they were taught. 

(d) Students do not feel a sense of why they 

learn the material required; it does not 

become relevant for them. 

(e) The traditional emphases of the science 

curriculum (“solid foundation,” “correct 

explanation,” and “scientific skill devel-

opment”) are increasingly seen as an in-

adequate basis for the more advanced 

study of science. (p. 958; emphasis in 

the original) 

Bennett, Lubben, and Hogarth (2007) offered 

this definition of a context-based approach to 

science education: 

Context-based approaches are ap-

proaches adopted in science teaching 

where contexts and applications of sci-

ence are used as the starting point for 

the development of scientific ideas.  

This contrasts with more traditional ap-

proaches that cover scientific ideas first, 

before looking at applications. (p. 248; 

emphasis in the original) 

These authors reported that context-based sci-

ence courses motivate students and help them 

feel more positive about science by helping them 

see the importance of what they are studying.  

When students are more interested and motivat-

ed by the experiences they are having in their 

lessons, their increased engagement may result 

in improved learning (Bennet et al., 2007). 

Munby, Taylor, Chin, and Hutchinson 

(2007) defined differences between school sci-

ence and workplace science in terms of purpose, 

emphasizing that students in science-rich work-

places frequently do not make connections be-

tween their work tasks and the academic science 

taught in school.  The authors suggested that this 

occurs in part because workplace science often 

masks the underlying science by transforming 

science-based procedures into routine sequences.  

Munby et al. (2007) further suggested that meta-

cognitive instruction could be helpful for stu-

dents to both (a) understand their work tasks 

more fully by understanding the underlying sci-

ence and (b) simultaneously improve their fun-

damental knowledge of academic science. 

The National Science Education Standards 

published by the National Committee on Science 

Education Standards and Assessment and the 

National Research Council (2007) provided a 

number of guidelines for improving K-12 sci-

ence education.  Among these methods were: (a) 

learning through inquiry, (b) “hands-on” learn-

ing, (c) “minds-on” learning, and (d) “science as 

process.” (p. 2).  These guidelines recommend 

that teachers begin with the problems that arise 

at work or in the community and introduce the 

scientific ideas needed to identify and test possi-

ble solutions to those problems as opposed to 

beginning with abstract principles of science and 

adding application as an afterthought. 

An emerging model supporting knowledge 

integration was found among those in the sci-

ence community who argued for “coherent sci-

ence education” (Kali, Linn, & Roseman, 2008).  

In doing so, they promoted a movement beyond 

standards to a more systematic approach to sci-

ence instruction that makes explicit the connec-

tions among scientific concepts and principles.  

The authors further promoted contextualized 

science learning through the use of real-world 

problems and inquiry-based projects.  Specifi-

cally, the Center for Curriculum Materials in 

Science (CCMS) approach emphasized curricu-

lar coherence based on these characteristics: (a) 

“interconnectedness of core knowledge,” (b) 

“connections between ideas of science and phe-

nomena in the real world,” (c) “connections be-

tween new ideas and prior knowledge,” and (d) 

“connections between scientific ideas and the 

enterprise that produced them” (Roseman, Linn, 

& Koppal, 2008, pp. 16-25).  The CCMS model-

ing, based on empirical research, closely paral-

leled the approach of the evidence-based contex-

tualized approach of the Math-in-CTE model, 

which proved to increase students’ math skills.  

 

Theoretical Underpinnings 

 

The theoretical underpinnings of a contextu-

alized approach can be traced back to Dewey 

(1916), who proposed that students should be 

educated through occupations rather than for 

occupations.  “Rather than conceptualizing nar-

row, specific job skills as the goal of occupa-
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tional courses, Dewey argued that occupational 

contexts could provide a rich venue in which 

students could effectively learn important fun-

damental concepts in traditional subject matter” 

(NRCCTE Curriculum Integration Workgroup, 

2010, p. 2).   

 

Situated Cognition 

 

As with the Math-in-CTE study, the Sci-

ence-in-CTE pilot study drew heavily upon the 

theory of situated cognition (Lave & Wenger, 

1991).  Situated cognition is a complex interplay 

between physical and social context, authenticity 

of experience, and personal construction of 

knowledge (Darvin, 2006; Hendricks, 2001).  

Although it is sometimes difficult to fine-tune 

the terminology, most agree that it represents a 

“move away from the individual as an isolated 

unit into which knowledge may or may not be 

‘plugged’” (Moore, 1998, p. 170).  As the 

NRCCTE Curriculum Integration Workgroup 

(2010) reported: 

Numerous theories exist as to how expe-

riential learning works and for whom, 

educators generally agree on the value 

of relevance and application.  The im-

portance of relevance is prominent in 

the experiential learning theory of situ-

ated cognition, which promotes the con-

text in which learning occurs as being 

central to understanding (Brown, Col-

lins, & Duguid, 1989; Paige & Daley, 

2009).  Brown and colleagues (1989) 

suggested that situated cognition re-

quires us to consider knowledge as a set 

of tools that can (a) be useful only when 

understood and (b) vary in purpose 

based on the situation at hand. Situated 

cognition emphasizes learning experi-

ences in “authentic versus decontextual-

ized contexts” (Choi & Hannafin, 1995, 

as cited in Merriam et al., 2007, p. 180). 

(p. 7) 

The contextualized approach used in the Sci-

ence-in-CTE model required that CTE teachers 

change their way of teaching to more actively 

engage students in learning science and in think-

ing as scientists (National Research Council, 

2000).  As with the Math-in-CTE model, the 

authentic context of CTE served to situate sci-

ence in ways that helped students cognitively 

make sense of the academic content (Brown et 

al., 1989; Cognition and Technology Group at 

Vanderbilt, 1990; as cited in Stone et al., 2008). 

 

Conceptual Framework 

 

A major activity of the Science-in-CTE pilot 

study was to develop the conceptual framework 

that would guide the integration process.  The 

research team, with input from a science educa-

tion consultant, drafted a framework that was 

subsequently presented to an advisory group of 

science and CTE educators for feedback and 

further refinement.  

The overall approach to the CTE and sci-

ence integration reflected the Math-in-CTE 

model in which the CTE concepts within the 

curriculum dictated the selection and use of the 

academic content.  Therefore, as a first step, the 

research team adopted the Math-in-CTE peda-

gogic (instructional) framework to ensure that 

the transfer of learning elements were retained in 

the development of the science-enhanced CTE 

lessons (Stone et al., 2008).  These seven ele-

ments, as below, were used to guide teachers’ 

development of the integrated lessons and their 

subsequent instruction: 

1. Introduce the CTE lesson. 

2. Assess students’ science awareness as 

it relates to the CTE lesson.  

3. Work through the science embedded 

in the CTE lesson. 

4. Work through related, contextual sci-

ence-in-CTE examples. 

5. Work through explicit science exam-

ples. 

6. Students demonstrate their understand-

ing. 

7. Formal assessment. (Adapted from the 

Math-in-CTE model, Stone et al., 

2008) 

This process of solving a real, relevant problem, 

practicing several similar examples, and then 

applying the concept to a more abstract problem 

(transfer of learning, Elements 3-5 of the seven-

element model) was also congruent with the 

characteristics of connectedness called for in 

coherent science instruction (Kali et al., 2008).  

For the purpose of the pilot study, and with 

input from an advisory committee, the research 
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team used the term explicit science to express 

the embedded science as it might appear in a 

science classroom or on a standardized test.  

Drawing from the science education literature, 

the research team surmised that the science ex-

plicit in CTE curricula would represent any of 

three overlapping domains of science knowledge 

and skills (see Figure 1).  These domains, from 

which teachers could draw to create integrated 

lessons, included science concepts and unifying 

principles, the nature of science (NOS), and sci-

entific inquiry (Biological Sciences Curriculum 

Study [BSCS], 2006; Flick, 2006; Schwartz & 

Crawford, 2006; Scott, Asoko, & Leach, 2007).

 

 

Figure 1. The relationship of science education perspectives to the pedagogic framework. 

 

Notably, this conceptual model reflected a 

movement in the science education community 

away from the “process versus content” debate 

toward helping students understand science as it 

occurs in the natural world (BSCS, 2006).  The 

research team hypothesized that the pedagogic 

framework developed for this pilot study would 

provide opportunities for students to learn sci-

ence within the CTE context in ways that were 

complementary to these perspectives in the sci-

ence education community.  Guided by this 

framework, the CTE-science teacher teams par-

ticipating in the pilot developed CTE lessons 

through which students not only learned the fac-

tual information of science, but also engaged in 

the more complex interactions of scientific con-

cepts and principles and scientific inquiry 

(BSCS, 2006; Flick, 2006; Schwartz & Craw-

ford, 2006; Scott et al., 2007).  

 

Purpose and Research Question 

 

The purpose of the Science-in-CTE pilot 

study was to test a model of curriculum integra-

tion that enhanced the science embedded in CTE 

curricula.  The following research question 

guided the study:  Is there a significant differ-

ence in the scores of students who received sci-

ence-enhanced CTE instruction and those of 

students in control classrooms, as measured by a 

standardized test of scientific knowledge?  
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Methods and Procedures 

 

The Science-in-CTE pilot study replicated 

the experimental design of the NRCCTE’s 

Math-in-CTE study (Stone et al., 2008), as 

adapted to test integrated science instruction.  

The intervention consisted of a process of ex-

tended PD and a seven-element pedagogic 

framework that was used to develop and teach 

science-enhanced CTE lessons.  Pre- and post-

tests were administered to students in the class-

rooms of participating teachers to determine the 

impact of the treatment on their science 

knowledge and skills.   

 

Experimental Design 

 

The semester-length pilot was conducted in 

Spring 2010 with CTE teachers in North Dakota.  

Replicating the research design used for the 

Math-in-CTE study, the research team utilized a 

group randomized trial (GRT; Jacob, Zhu, & 

Bloom, 2009; Murray, 1998).  Twenty-nine ag-

ricultural education teachers who volunteered to 

participate were randomly assigned to either an 

experimental group (15 teachers) or a control 

group (14 teachers).  Random assignment of 

teachers from a common pool of those who vol-

unteered was used to distribute any unmeasured 

factors that might be related to outcome varia-

bles to the two conditions.  Because analyses 

were conducted at the classroom level, a pretest 

of student science achievement was used to en-

sure that the random assignment of teachers 

yielded comparable classrooms (Fraenkel & 

Wallen, 2003). 

 

 

 

 

Intervention 

 

The experimental group CTE teachers re-

ceived six days of extended PD patterned after 

the model tested in the Math-in-CTE study.  

They were paired with science teacher partners 

and engaged with them in a community of prac-

tice to map curricula, develop science-enhanced 

lessons, and critique and refine lessons (see Ta-

ble 1). 

 

The Science-in-CTE model was not de-

signed as a team-teaching model; rather, the ag-

ricultural education teachers taught the enhanced 

CTE lessons on their own.  They received ongo-

ing support from their science teacher partners at 

their schools and participated in two days of ad-

ditional PD at a midpoint in the pilot treatment 

period.  During the PD sessions, each CTE-

science teacher team created one science-

enhanced lesson for a total of 15 for the group.  

Each of the lessons was presented before the full 

group; feedback was solicited and refinements 

were made.  Each CTE teacher prepared an im-

plementation calendar and committed to teach 

all 15 of the science-enhanced lessons during the 

treatment period. 

The agricultural education teachers random-

ly assigned to the control groups were asked to 

conduct business-as-usual and to refrain from 

changing their instruction or curriculum during 

the treatment period.  At the conclusion of the 

treatment period, the experimental teacher teams 

reconvened for a one-day session that included 

debriefing and focus groups; control teachers 

were invited to attend a one-day workshop at 

which they were debriefed and received training 

in the model and all instructional materials de-

veloped by the experimental teachers. 

. 
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Table 1 

 

Pilot Study Research Design and Activities by Semester 

 

Fall Semester 2009 Design and Activities  Spring Semester 2010 Design and Activities 

Teacher groups 

randomly assigned 

in the GRT 

 

Initial PD  Student 

Pretest 

and Survey 

Pilot Intervention 

Activities 

Student 

Posttest 

 

Experimental group: 

15 agricultural educa-

tion teachers with sci-

ence teacher partners 

 

4 days  Yes Agricultural teachers 

teach science-

enhanced lessons 

Agriculture-science 

teacher teams meet 

before each lesson 

2 days of PD at mid-

semester 

 

Yes 

Control group: 14 ag-

ricultural education 

teachers 

No PD  Yes Conduct business-as-

usual;  

No change to curricu-

lum or instruction 

Yes 

 

Student Pretesting and Posttesting 

 

Students in classrooms of participating agri-

cultural education experimental and control 

group teachers were pre- and posttested using 

standardized measures of science achievement.  

The selection of McGraw-Hill Terra Nova test 

batteries as appropriate instruments for this pur-

pose was made by a science education specialist 

in conjunction with NRCCTE researchers.  This 

selection was confirmed by a panel of experts 

who were convened at the beginning of the 

study to advise on the adaptation of the Math-in-

CTE data collection instruments and pedagogic 

framework for use with science curricula.  The 

science section of the Terra Nova Third Edition 

CAT Survey Level 21/22 Form C was used as 

the achievement pretest.  The science section of 

the TerraNova, Third Edition, Complete Battery, 

Level 21/22 was utilized as the achievement 

posttest. 

 

Fidelity of Treatment Measures 

 

The research team employed multiple fideli-

ty of treatment measures (a) to ensure that the 

enhanced lessons were implemented as planned 

and (b) to ascertain the extent to which they 

were instructed. These measures included: (a) 

monitoring of lesson calendars, (b) pre-teaching 

meeting reports submitted by the science teach-

ers, (c) post-teaching reports submitted by CTE 

teachers, (d) collection of student work, and (e) 

debriefing of teachers in the focus groups.  

 

Analyses 

 

In this study, data for 376 secondary stu-

dents were available for analysis.  Due to coding 

errors, we could not determine classroom mem-

bership for 13 participants and removed these 

cases.  We handled all other missing data using 

the expectation maximization (EM) algorithm, 

which is available in the IBM SPSS 19 software 

package.  The percentage of data missing for the 

variables ranged from 6.1% to 19.0%, with an 

average of 8.4%.  A test of the assumption that 

the data were not missing completely at random 

(MCAR) yielded a non-significant result, sug-

gesting that the imputation method was appro-

priate (Little, 1988; Little & Schenker, 1995). 

Following these procedures, data for 363 

participants and 29 classrooms were available 

for analysis, with an average of 13 students per 
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classroom.  Table 2 displays demographic in-

formation for the cases before and after missing 

data were imputed.  Due to the small number of 

ethnic minority students in the sample, we col-

lapsed these participants into one minority group 

category.  This group of 32 participants was 

comprised of 15 American Indian or Alaska Na-

tives, 6 Asians, 1 Native Hawaiian or other Pa-

cific Islander, and 9 participants who identified 

themselves as of more than one ethnicity.

 

Table 2 

 

Sample Demographics 

 

         Before Imputation       After Imputation 

 N Percent N Percent 

Condition 

Control 164 54.7 192 52.9 

Treatment 136 45.3 171 47.1 

Sex 

Male 227 69.4 263 72.5 

Female 100 30.6 100 27.5 

Ethnicity 

White 290 90.1 331 91.2 

Nonwhite 32 9.9 32 8.8 

Grade Level 

9
th
 grade 104 31.8 104 28.7 

10
th 

grade 69 21.1 102 28.1 

11
th 

grade 68 20.8 71 19.5 

12
th
 grade 86 26.3 86 23.7 

 

Hierarchical Linear Modeling 

 

We used hierarchical linear modeling 

(HLM) to test the effects of the intervention on 

science achievement, specifying a two-level 

model that incorporated both student- and class-

room-level predictors into a single analysis.  We 

chose HLM for three reasons.  First, our testing 

data were from students nested in classrooms, 

and this methodology has been successfully used 

in the treatment of such data, where Type I error 

rates may be inflated by the similarity among 

members of a cluster (Raudenbush & Bryk, 

2002).  Second, HLM allowed us to treat the 

intervention as a characteristic of classrooms 

and test its effects at Level 2, a more accurate 

statistical representation of our procedure.  Fi-

nally, this statistical methodology allowed us to 

control for the possibility that the classrooms 

differed on pretest science achievement by en-

tering mean classroom pretest achievement as a 

Level 2 predictor of the outcome.  We carried 

out the HLM analyses using full maximum like-

lihood estimation and the HLM 6 software.  See 

Table 3 for the predictors used in our analysis 

and see Table 4 for coding, centering, and equa-

tions. 
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Table 3 

 

Descriptive Statistics for Level 1 and 2 Variables 

 

 N Mean SD Min Max 

Level 1 Variables 

Posttest Number Correct 363 12.02 6.49 6.00 39.00 

Age 363 16.04 1.36 12.00 20.00 

Science Courses 363 2.17 1.47 0.00 9.00 

Sex 363 0.69 0.44 0.00 1.00 

Grade Level 363 1.40 1.13 0.00 3.00 

Pretest Quartile 363 1.45 1.12 0.00 3.00 

Minority 363 .10 .28 0.00 1.00 

Level 2 Variables 

Class Mean Pretest 29 14.33 1.99 9.20 17.50 

Group 29 .52 .51 0.00 1.00 

 

Results 

 

For the null model, we observed that mean 

posttest scores for all models were statistically 

significantly different from zero (ps < .001).  We 

also observed an intra-class correlation of .13 for 

the null model, indicating that 13% of the vari-

ance in science achievement was between class-

rooms.  Finally, we observed significant be-

tween-group variance in the intercept for the null 

model (p < .001).  We interpreted these results 

as suggesting that it was appropriate to use 

HLM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4 
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Model Characteristics 

Predictor Description Coding (if needed) 

Student level predictors:   

Age
a
 Chronological age  

Science courses taken
a
  Total number of science courses 

taken 

 

Sex  Biological sex 0 = female and 1 = male 

Grade level Student academic level 0 = freshman, 1 = sophomore, 2 

= junior, and 3 = senior 

Pretest quartile  Quartile on pretest science 

achievement for each student 

0 = 1
st
 quartile , 1 = 2

nd
 quartile, 

2 = 3
rd

 quartile, and 3 = 4
th
 

quartile 

Minority Reported ethnic background col-

lapsed into Caucasian and minor-

ity 

0 = Caucasian and  

1 = minority 

Classroom level predictors:   

Group Treatment condition for each 

classroom 

0 = control group and 1 = 

treatment group  

Class mean pretest score
a
 Mean pretest science score for  

each classroom 

 

Equations: 

The Level 1 model, including the within class variables listed above: 

Posttest science achievementij = β0j + β1j ageij + β2j science coursesij + β3j sexij +  

β4j grade levelij + β5j pretest quartileij + β6j minorityij + rij 

 

The Level 2 model, including the between class variables listed above:  

β0j = γ00 + γ01 groupj + γ02 class mean pretest scorej + u0j 

β1j = γ10 + u1j 

β2j = γ20 + u2j 

β3j = γ30 + u3j 

β4j = γ40 + u4j 

β5j = γ50 +  γ51 groupj + γ52 class mean pretest scorej + u5j 

β6j = γ60 + u6j 

Note. 
a 
Predictors were grand mean centered.  

 

HLM Level 1 Model 

 

We specified and tested a Level 1 model to assess the degree to which student characteristics ex-

plained the variance in mean posttest science achievement (see Table 5 for parameter estimates). Initially, 

we estimated random effects for all predictors. In the Level 1 model, we entered age, number of science 

courses taken, sex, grade level, pretest quartile, and minority as Level 1 predictors of mean posttest sci-

ence achievement.  We observed statistically significant overall effects of sex, pretest quartile, and minor-

ity on mean posttest science achievement (ps < .01).  Additionally, we observed that mean posttest sci-

ence achievement for female White students in the lowest quartile on pretest science achievement was 

13.77.  Controlling for the effects of all other predictors, every unit increase in quartile on pretest science 

achievement corresponded to a 3.97 unit increase in mean posttest science achievement, being male was 

associated with a 1.67 unit increase in mean posttest science achievement, and minority status was associ-

ated with a 1.50 unit increase in mean posttest science achievement.  

 



Pearson, Young, and Richardson                                                                                        Exploring the Technical… 

 

Journal of Agricultural Education                                 172                                                 Volume 54, Issue 4, 2013 

Table 5 

 

Student and Classroom Level Predictors of Mean Posttest Science Achievement 

 

Parameter Null Model Level 1 Model Level 2 Model Cohen’s d 

Student level predictors 

of mean science  

achievement:  

 

  

 

Intercept (γ00) 21.99(.54)*** 13.77(.86)*** 14.77(1.11)***  

Age (γ10) - -.55(.34) -.64(.37)  

Science Courses (γ20) - .25(.39) .30(.48)  

Sex (γ30) - 1.69(.49)** 1.34(.60)* .21 

Grade Level (γ40) - .77(.47) .72(.56)  

Pretest Quartile (γ50) - 3.97(.25)*** 3.50(.28)*** .54 

Minority (γ60) - 1.50(.68)* 2.31(.77)** .36 

Classroom level pre-

dictors of mean sci-

ence achievement  

(i.e., γ00): 

    

Class mean pretest  

(γ01) 

- - .70(.25)** .11 

Group (γ02) - - -.92(.84)  

Classroom level pre-

dictors of  

    pretest quartile slope  

    (i.e., γ50): 

   

 

Class mean pretest (γ51) - - -.032(.14)* -.005 

Group (γ52) - - .97(.50)* .15 

Variance Components:  

Var. in intercept (τ00) 5.46(2.34)*** 1.66(1.29) -  

Age (τ11)  - .38(.62) -  

Higher Science (τ22) - 2.08(1.44) -  

Sex (τ33) - 1.30(1.14) -  

Grade Level (τ44)  .57(.75) -  

Pretest Quartile (τ55) - .68(.82) -  

Minority (τ66) - 2.91(1.71) -  

σ
2
  36.37(6.03) 16.44(4.05) -  

Note. Standard errors for parameters are in parentheses. Standard deviations for variance components 

are in parentheses. *p < .05; **p < .01 ***; p < .001. 

 

The Level 1 model fit the data substantially 

better than the null model, as evidenced by sub-

stantially lower Akaike Information Criterion 

(AIC) and Bayesian Information Criterion (BIC) 

values (see Table 6).  The AIC and BIC are indi-

ces commonly used to assess the relative degree 

to which statistical models, particularly nested 

models, fit the data (Kline, 2010; Raudenbush & 

Bryk, 2002). Reductions in BIC values greater 

than 10 have been suggested as very strong evi-

dence of superior model fit (Raftery, 1995).  In 

addition, there was a statistically significant re-

duction in deviance (p < .001). Deviance is an-

other statistic that is commonly used to compare 

the fit of nested models in HLM and can be test-

ed for statistical significance (Raudenbush & 

Bryk, 2002).  The Level 1 model explained a 

substantial amount of the between groups (i.e., 

30%) and within groups (i.e., 45%) variance in 

the null model (see Table 6).  The variance 



Pearson, Young, and Richardson                                                                                        Exploring the Technical… 

 

Journal of Agricultural Education                                 173                                                 Volume 54, Issue 4, 2013 

component for the Level 1 model intercept was 

not statistically significant, suggesting that be-

tween groups there was insubstantial variance 

remaining in mean posttest science achievement. 

Though the between groups variance in the out-

come had been explained, we tested for Level 2 

effects to assess the effects of the intervention. 

 

Table 6 

 

Proportions of the Variance Explained and Model Fit 

 

HLM Level 2 Model 

We specified and tested a model that includ-

ed Level 2 predictors to assess the degree to 

which characteristics of classrooms explained 

the variance in mean posttest science achieve-

ment.  In this model, we controlled for the stu-

dent level predictors so that we could assess the 

effects of the intervention on the outcome, over 

and above the effects of the student level predic-

tors.  Because the variance components were 

observed to be non-significant for the Level 1 

model, in the Level 2 model we fixed the effects 

for all of the Level 1 predictors.  As noted, this 

suggested that between groups there was insub-

stantial variance remaining for these predictors.  

We entered two Level 2 variables (i.e., class 

mean pretest score and treatment group) as pre-

dictors of both mean posttest science achieve-

ment and the effect of pretest quartile on mean 

posttest science achievement to assess the ef-

fects of our intervention.  We theorized that the 

effect of these variables on the outcome might 

vary across levels of student pretest science 

achievement: That is, pretest achievement might 

moderate the effects of mean classroom 

achievement and also the treatment on posttest 

science achievement. 

The pretest quartile had a statistically signif-

icant effect on mean posttest science achieve-

ment (p < .001) as in the Level 1 model.  Con-

trolling for all other predictors, each unit in-

crease above the lowest quartile on pretest sci-

ence achievement corresponded to a 3.50 unit 

increase in mean posttest science achievement.  

The class mean pretest score was observed to 

have a statistically significant effect on mean 

posttest science achievement (p < .01; control-

ling for all other predictors).  Holding all other 

predictors constant, treatment group membership 

was observed to have a statistically significant 

effect on the pretest quartile slope (p < .05).  

For participants in the treatment group class-

rooms, controlling for all other predictors, each 

unit increase above the first pretest quartile cor-

responded to a .97 unit increase in the effect of 

pretest quartile on mean posttest science 

achievement (p < .05).  Thus, the effects of the 

treatment were incongruent across levels of pre-

test science achievement (i.e., pretest achieve-

ment moderated the treatment effect).  We ob-

served that treatment group membership ap-

peared to have no effect on mean posttest sci-

ence achievement for those in the first quartile 

on pretest science achievement, but a substantial 

positive effect for those in the second, third, and 

fourth quartiles.  The magnitude of this effect 

increased for each quartile increase in pretest 

science achievement.  See Table 7 for predicted 

scores tabled by condition and pretest science 

achievement quartile, and see Figure 2 for a 

graphical display of these scores.  

Parameter Null Model Level 1 Model Level 2 Model 

Between group variance explained in  

intercept 

- 30% - 

Within groups variance explained in  

intercept 

- 45% - 

Deviance 2362.85[3] 2088.17[36]*** 1574.13[15] 

AIC (n = 363) 2368.85 2160.17 1604.13 

BIC (n = 363) 2380.53 2300.37 1662.55 

Note. Numbers of parameters are in brackets. *p < .05 **; p < .01 ***; p < .001. 
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Compared with the Level 1 model, we ob-

served that the Level 2 model BIC was more 

than 80 units smaller and interpreted this as very 

strong evidence of superior fit (Raftery, 1995).  

We also observed a substantial decrease in the 

AIC. Despite the superior AIC and BIC values, 

the deviance value was not observed to change 

with statistical significance.  Based on compari-

son of the AIC, BIC, and deviance values for the 

Level 1 and 2 models, we concluded that the 

Level 2 model appeared to fit the data substan-

tially better than the Level 1 model. 

  

 

Table 7 

 

Predicted Posttest Mean Science Achievement by Quartile and Experimental Condition 

 

Pretest Quartile Control Group Treatment Group 

1 14.77 14.77 

2 18.27 19.24 

3 21.77 23.71 

4 25.27 28.18 

Note. Controlling for age, science courses taken, sex, grade level, and pretest quartile at the student 

level. Controlling for class pretest mean at the classroom level. 

 

HLM 6 produces unstandardized estimates 

of effect size in the metric of the outcome meas-

ure, in this case the TerraNova science test.  Be-

cause researchers often want to interpret the 

relative size of effects based on standardized 

estimates, we computed Cohen’s d, an estimate 

of effect size in units of standard deviations 

(Valentine & Cooper, 2003).  A d value of .40 is 

generally considered to be a moderate effect size 

in the social sciences, while .80 is considered to 

be a large effect (Cohen, 1988).  According to 

Cohen (1988), these effects may be considered 

larger in the field of educational research, where 

effects are often small.  The magnitude of the 

intervention’s effects may also be assessed 

through observation of the predicted posttest 

means for prototypical participants, and the per-

cent improvements in the students’ mean post-

test scores. These statistics are reported by quar-

tile and treatment condition in Tables 7 and 8, 

respectively.  

 

Table 8 

 

Percentage Change in Number Correct at Posttest (Compared to Controls) 

Pretest Quartile Treatment 

1 +0.0% 

2 +2.5% 

3 +4.9% 

4 +7.3% 

 

Conclusions and Discussion 

 

The results of our HLM model analyses in-

dicated that the intervention had a statistically 

significant positive impact on posttest science 

achievement for students in the second, third, 

and fourth quartiles on pretest science achieve-

ment (see Figure 2).  Cohen’s d was observed at 

.15 for those in the second quartile, .30 for those 

in the third quartile, and .45 for those in the 

fourth quartile.  We interpreted the interven-

tion’s effects as small for participants in the sec-

ond quartile and as moderate for those in the 

third and fourth quartiles.  As Cohen (1988) not-

ed, standardized effects are often smaller in edu-

cation compared to those observed in other 

fields.  Given the educational nature of this 

study, we judged a d of .30 to be of moderate 
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size, although this would be considered small in 

other fields of research.  Relative to the control 

group, the intervention appeared to have no im-

pact on students in the lowest quartile on pretest 

science achievement.  The negligible result for 

students in the first quartile seemed counterintui-

tive in relation to the upward trend in the higher 

quartiles, but could not be explained using the 

data available for analysis.  

 

 

 

 
 

Figure 2.  Predicted posttest mean science achievement by pretest quartile and condition. 

One possible explanation for this result may 

lie in unknown variables associated with the dif-

ference in classrooms between the treatment and 

control groups.  It could be the case that stu-

dents’ attitudes toward science in their CTE 

classes contributed to this result; in the focus 

groups, teachers did report variability in re-

sponses from their students.  

Fidelity of treatment data revealed a rate of 

implementation higher than anticipated, given 

the limits of the semester-length implementa-

tion.  Fourteen of the fifteen agricultural teach-

ers taught all 15 lessons; 97% (219 of 225) of 

the scheduled lessons were implemented as 

scheduled.  In the post-study focus groups, how-

ever, some teachers reported challenges in mov-

ing from Element 4 to Element 5 within the les-

sons, suggesting that the transfer of knowledge 

steps embedded in the pedagogic framework 

may not have fully been articulated in some of 

the lessons.  It is possible this impacted the 

achievement of students performing in the lower 

quartile who may have struggled with abstrac-

tions or found it more challenging to make con-

ceptual connections on their own. 

Overall, the findings presented in this study 

support a contextualized learning approach.  The 

findings are consistent with those of earlier stud-

ies conducted by Roegge and Russell (1990) and 

Conroy and Walker (2000).  As in the Math-in-

CTE study (Stone et al., 2008), the Science-in-

CTE model reflects theoretical work in the areas 
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of situated cognition and experiential learning 

(Brown et al., 1989; Lave & Wenger, 1991; 

Paige & Daley, 2009).  Specifically, the seven-

element pedagogical framework is congruent 

with the work of Kali et al. (2008) supporting 

the use of metacognitive approaches in science 

education.   

Additional research should be conducted 

with revisions to the pedagogical model to in-

clude the increased use of inquiry which is con-

sistent with contemporary science teaching 

methods and is an integral part of the national 

science educational standards (National Re-

search Council, 2000).  The infusion of inquiry 

into the overall model would be consistent with 

the “crucial ingredients” recommended by 

Bybee (2000, p. 30) for the successful imple-

mentation of inquiry in the science classroom. 

A similar study should be carried out with 

other CTE occupational areas so that generaliza-

tions across different content areas may be 

drawn.  Teachers who participated in this inves-

tigation volunteered to participate and were ran-

domly assigned to groups; therefore, an element 

of self-selection existed.  Further, teachers also 

received monetary compensation for their partic-

ipation.  Would results differ for instructors who 

represented a wider array of teaching abilities, 

levels of motivation, and CTE contexts? 

The results of our analyses indicate that, rel-

ative to the control group, the intervention had a 

statistically significant positive impact on post-

test science achievement for students in the sec-

ond, third, and fourth quartiles on pretest science 

achievement. This supports further investigation 

of the integration of science in CTE classrooms.  

Future studies may seek to increase the amount 

of inquiry in the pedagogical model and apply 

the model to other CTE areas.  The pilot Sci-

ence-in-CTE study also supports continued in-

vestigation of a contextualized approach to in-

fuse science in CTE classrooms as a means of 

furthering the mandate of Perkins IV to integrate 

CTE and academic subjects.  
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Exploring the Relationship between Professor/Student 

Rapport and Students’ Expectancy for Success and 

Values/Goals in College of Agriculture Classrooms 

 
Christopher M. Estepp 

Sul Ross State University 

T. Grady Roberts 

University of Florida 

 

Recent reports have indicated that many undergraduate students have become unmotivated and unen-

gaged in the learning process.  As a result, calls have been made for instructors in higher education to 

implement classroom interventions to help better engage students in the learning process.  Research has 

shown that creating a hospitable learning environment can help increase students’ motivational levels, 

which should help increase student engagement.  One possible way of creating a hospitable classroom 

environment is by increasing professor/student rapport.  Therefore, the purpose of this study was to de-

termine the relationships between professor/student rapport and students’ motivation, operationalized as 

expectancy for success and values/goals.  This study was conducted with students enrolled in large clas-

ses (50 or more students) in the College of Agricultural and Life Sciences at the University of Florida. 

Participants in this descriptive correlational study mostly agreed that they possess good rapport with 

their instructors.  Additionally, results showed that students have higher than intermediate levels of ex-

pectancy for success and values/goals for the class.  Lastly, a moderate positive relationship was found 

between rapport and students’ expectancy for success and a substantial positive relationship was found 

between rapport and values/goals. 

Keywords: expectancy for success; colleges of agriculture; values and goals; professor/student rapport 

The National Research Council (NRC, 

2009) posited that if agricultural graduates are to 

be competitive in the 21st century workplace, 

then colleges of agriculture must adapt the un-

dergraduate experience in ways that help stu-

dents improve their skills in critical thinking, 

problem solving, teamwork, communication, 

and students’ knowledge of diversity.  In addi-

tion to increasing the aforementioned skills, the 

Association of Public and Land-Grant Universi-

ties (APLU, 2009) indicated that graduates 

should be self-motivated, lifelong learners who 

possess an appreciation for and understanding of 

agricultural and life sciences.  The charges put 

forward by these organizations called for new 

instructional interventions that would require 

high levels of commitment and engagement on 

the part of faculty members and students.   

Many have suggested however, that students 

in higher education have become increasingly 

unmotivated and unengaged in the learning pro-

cess (Arum & Roksa, 2011; Bok, 2006; Edger-

ton, 2001; Kuh, Kinzie, Buckley, Bridges, & 

Hayek, 2006; NRC, 2009; Smith, Sheppard, 

Johnson, & Johnson, 2005; Taylor, 2006).  Pin-

trich and Zusho (2007) insisted that “College 

student motivation is a persistent and pervasive 

problem for faculty and staff at all levels of 

postsecondary education” (p. 731).  An investi-

gation by Hassel and Lourey (2005) found that 

many college undergraduates completed only the 

bare minimum on assignments, did not finish or 

in many cases never attempted to read assigned 

readings, spent little time out of class studying, 

and were chronically absent from class.  Like-

wise, Taylor (2006) tagged these undergraduates 

as a “cohort of postmodern students” (p. 50) and 

indicated that they are intellectually and aca-

demically disengaged.  What is more, Kuh et al. 

(2006) suggested that many of these students 
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never make it to graduation and posited that as 

the attrition levels in colleges and universities 

continue to grow, so do the reasons for the attri-

tion.  Kuh et al. stated that less than 25% of the 

45% of students who failed to complete their 

degree did so because of academic reasons.  

These issues in higher education indicate that 

changes must be made to help improve student 

engagement if the challenges set forth by the 

NRC (2009) and APLU (2009) are to be met. 

One possible way to increase student en-

gagement might be by increasing student moti-

vation (McCombs, 1991; McLaughlin et al., 

2005; Pintrich, 2004; Pintrich & Zusho, 2007; 

Schunk, 1989). Pintrich (2004) as well as Pin-

trich & Zusho (2007) hypothesized that motiva-

tion plays a huge role in students’ use of self-

regulated learning and equated self-regulated 

learning with classroom academic engagement. 

Likewise, McCombs (1991) reasoned that stu-

dents “will assume personal responsibility for 

learning, monitoring, checking for understand-

ing, and becoming active, self-regulated learners 

in the right motivational atmosphere” (p. 118).  

According to Pintrich (2004), student motivation 

is comprised of students’ self-efficacy, goals, 

values, affect, and emotions.  Because motiva-

tion relies heavily on these affective factors, stu-

dents might be more likely to engage in academ-

ic situations in which they feel comfortable 

(Pekrun, Goetz, Titz, & Perry, 2002; Pintrich & 

Linnenbrink, 2004).  Thus, the possibility of in-

creasing students’ motivation through the build-

ing of interpersonal relationships between stu-

dents and instructors might exist (Rodriguez, 

Plax, & Kearney, 1996).  

 In his dissertation, Velez (2008) stated, 

“When a teacher steps into a classroom they en-

ter into relationships with the learners” (p. 3). 

Campbell (1998) further suggested, “Student 

learning requires a voluntary commitment, as 

well as a strong interaction among students and 

teachers” (p. 34). Chickering and Gamson 

(1987) submitted that one of the principal factors 

contributing to student motivation and engage-

ment is faculty-student interactions. Additional-

ly, Astin (1993) reported that faculty-student 

interactions were a top predictor of student suc-

cess.  Moreover, the National Research Council 

(2009) stated that, “Effective teaching in higher 

education incorporates pedagogical strategies 

that create hospitable learning environments” (p. 

35).  If positive contact between students and 

teachers occurs, correspondingly students should 

feel more at ease in the classroom, enjoy the 

learning environment, and have higher levels of 

motivation (Rodriguez et al., 1996). 

 

Theoretical Framework 

 

Social cognitive theory served as the theo-

retical framework for this study (Bandura, 

1986).  The main tenet of social cognitive theory 

conjectures that humans learn as a result of in-

ternal processes in conjunction with external 

influences (Bandura, 1986; Schunk, 2004).  Ac-

cordingly, one assumption of this theory, as pos-

ited by Bandura (1986), is the idea of triadic re-

ciprocality (See Figure 1).  The concept of triad-

ic reciprocality supposes that human learning is 

a product of the bidirectional interactions be-

tween three variables: environmental factors, 

personal factors, and behaviors (Bandura, 1986).  

Bandura (1989) argued that many scholars have 

typically viewed learning as a unidirectional 

process where behaviors have been influenced 

by either cognitive processes or environmental 

variables. However, Bandura (1989) refuted this 

unidirectional view of learning, stating that 

many elements influence learning and that the 

interactions in the triadic reciprocality model are 

the causative factors in human development. 

Nonetheless, Bandura (1986, 1989) stated that 

reciprocal interaction between the three varia-

bles does not mean equal interaction. The inter-

actions between variables may be of varying 

strength and may not happen concurrently.   

 Theoretically, interactions should occur be-

tween students and instructors that influence 

rapport and students’ motivation, which ulti-

mately will influence students’ classroom behav-

iors.  This study is part of a larger study that ex-

amined environmental, personal, and behavioral 

factors, however, for the context of this paper, 

the variables of interest were professor/student 

rapport (environmental factor) and motivation 

(personal factor) and the relationship of stu-

dents’ perceptions of rapport with their motiva-

tion. 
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Figure 1. Triadic Reciprocality Model (Bandura, 1986) 

 

Rapport 

 

The building of positive relationships be-

tween professors and students has been termed 

professor/student rapport (Wilson, Ryan, & 

Pugh, 2010).  Lowman (1994, 1995) called this 

interpersonal rapport and stressed the im-

portance of this concept to being an effective 

teacher. Lowman (1995) indicated that teachers 

who build rapport have been characterized as 

caring, welcoming, encouraging, positive, dem-

ocratic, and have expressed a genuine interest in 

their students. Meyers (2009) posited that in col-

lege classrooms, interpersonal relationships are 

essential to the teaching and learning process.  

One important aspect associated with pro-

fessor/student rapport is the interaction that oc-

curs between students and instructors (Wilson et 

al., 2010). Students typically respond well to 

individual student-faculty interactions and many 

positive student outcomes have been realized 

from these exchanges (Alderman, 2008; Smith et 

al., 2005). Cox, McIntosh, Terenzini, Reason, 

and Lutovsky Quaye (2010) suggested that fre-

quent personal contact between instructors and 

students has an effect on students’ attitudes, 

cognition, classroom behaviors, and relation-

ships. Murray (1997) synthesized the literature 

on effective teaching and reported that student-

faculty interaction has shown the   

 

 

 

“strongest and most consistent relationships with 

instructional outcome measures” (p. 195). Al-

derman (2008) further suggested that high-

quality out of class contact involves four charac-

teristics: instructors must be personable and ap-

proachable; instructors must show enthusiasm 

and passion for their work; instructors must care 

for students; and instructors must be mentors to 

students.  Researchers have hypothesized that 

frequent, substantive interaction between faculty 

and students (Cox et al., 2010), caring for stu-

dents by faculty members (Meyers, 2009), and 

relationship building between faculty and stu-

dents (Lowman, 1994, 1995; Wilson et al., 

2010) can have the effect of increasing student 

affect (Benson, Cohen, & Buskist, 2006; Wilson 

& Locker Jr., 2008), motivation (Henning, 2007; 

Wilson, 2006; Wilson & Locker Jr., 2008; Wil-

son & Taylor, 2001), and achievement 

(Volkwein, King, & Terenzini, 1986). 

 

Motivation 

 

 Pintrich (2003) posited that motivational 

theories have consistently asked two basic ques-

tions, “what gets students moving (energization) 

and toward what activities or tasks” (p. 669).  

Consequently, instructors in college classrooms 

need to understand what motivates their students 

in order to promote optimal learning (Svinicki, 

2004).  In the context of this study, motivation 

was considered a personal factor in the triadic 

Behaviors 

Personal 
Factors 

Environmental 
Factors 
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reciprocality model, and was operationalized by 

two constructs put forward by Pintrich and 

Zusho (2007): students’ expectancy for success 

in a course (expectancy) and students’ values 

and goals associated with a course (val-

ues/goals). 

 According to Pintrich and Zusho (2007), 

expectancy consists of student self-efficacy and 

control of learning beliefs.  Examining each 

piece of the expectancy construct more closely, 

self-efficacy has been referred to as a student’s 

beliefs about their capability to perform a task 

(Linnenbrink & Pintrich, 2003), while control of 

learning beliefs has been described as how much 

control a student perceives they have over their 

learning (Ormrod, 2008).  Self-efficacy deals 

with students’ perceptions of their competence 

in task-specific situations (Pajares, 1996).  Stud-

ies examining self-efficacy have revealed that 

much about student performance can be predict-

ed by self-efficacy (Pintrich & Zusho, 2007; 

Schunk & Pajares, 2002).  Additionally, Ban-

dura (1986, 1997) hypothesized that self-

efficacy has an effect on students’ effort, persis-

tence, achievement, and choice of learning tasks.  

Ormrod (2008) posited that the development of 

self-efficacy has typically been thought to be 

influenced by several factors, including past ac-

complishments and failures, communication of 

messages by others, and the achievements and 

failures of others.  Because of the influence 

these factors have on self-efficacy, especially the 

communication of messages by others, perhaps 

rapport can aid in the development of students’ 

self-efficacy.   

The second aspect of expectancy is control 

of learning beliefs (Duncan & McKeachie, 2005; 

Pintrich, 2004; Pintrich & Zusho, 2007).  Con-

trol of learning beliefs has historically been con-

ceptualized as attribution theory and described 

in various ways, including locus of control, tem-

poral stability, and controllability (Ormrod, 

2008; Pintrich & Zusho, 2007; Weiner, 2000).  

Control of learning beliefs can be either internal-

ly-centered or externally-centered and account 

for students’ feelings about how much control 

they have over their learning (Pintrich & Zusho, 

2007).  Pintrich and Zusho (2007) posited that 

control of learning beliefs indicating an internal, 

student-driven control result in higher levels of 

student engagement and achievement, more so 

than those beliefs characterized by external con-

trol.  They further suggested that students who 

believe a link exists between behaviors and per-

formance tend to study more and engage in be-

haviors consistent with self-regulated learning.       

The second construct of motivation in this 

study was values/goals.  Pintrich and Zusho 

(2007) surmised that the values/goals construct 

deals specifically with why students choose to 

engage in certain academic tasks and behaviors, 

and the two main components that comprise val-

ues/goals are students’ goal orientation and stu-

dents’ task value (Pintrich, Smith, Garcia, & 

McKeachie, 1991).   

Pintrich and Zusho (2007) indicated that all 

theories of motivation rely on some form of goal 

orientation aspect.  Goal orientation describes 

the purposes or reasons for peoples’ conduct, or 

what Pintrich and Zusho (2007) referred to as 

the “intentionality to human behavior” (p. 773).  

In addition, Pintrich and Zusho (2007) suggested 

that goals are “cognitive representations of the 

different purposes students may adopt in differ-

ent achievement situations” (p. 773).  Conse-

quently, the research investigating the goal ori-

entations of students has focused on students’ 

motives for engaging in academic tasks.  Stu-

dents’ goal orientation can be either intrinsic or 

extrinsic.  In the former, students’ motivation is 

driven by internal goals such as mastering a 

concept, while the latter motivation relies on 

external motivators such as rewards, grades, or 

praise (Pintrich & Zusho, 2007).   

The second piece of students’ values/goals is 

task value, which refers to how much value an 

individual places on a particular task. More spe-

cifically, task value refers to students’ interest in 

an academic task, the importance of the task to 

students, and the utility value of an academic 

task to students’ future plans (Wigfield & Ec-

cles, 2000).  Students’ interest in an academic 

task is described as the level of enjoyment that a 

student attains from engaging in a certain task 

(Eccles & Wigfield, 2002).  Pintrich and Zusho 

(2007) suggested that in a classroom context 

student interest encompasses factors such as 

genuine interest in the course content and toward 

the instructor.  However, they cautioned that 

while student interest is a product of personal 

and task characteristics, care should be taken to 

avoid confusing student interest with situational 
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interest, which is temporary interest in an aca-

demic task brought about by environmental fea-

tures such as an interesting guest lecturer, a fas-

cinating topic, or other novel situations.   

Eccles et al. (1983) used the term attainment 

value to describe the importance of performing 

well on a task to an individual.  Pintrich and 

Zusho (2007) posited that attainment value is 

related to an individual’s goal orientation and 

thus will vary from individual to individual and 

from task to task. In accordance with this belief, 

Pintrich and Zusho stated that a student’s goal 

orientation affects the behaviors that student 

chooses to employ, while the attainment value 

would affect that student’s level of involvement.  

As a result, students may view success in a spe-

cific task differently according to their goal ori-

entations, and the importance placed on attaining 

their goals will drive how involved they become 

in the process (Pintrich & Zusho, 2007). 

The last task value according to Eccles et al. 

(1983) was utility value. Utility value refers to 

the value of an academic task to a student’s fu-

ture goals (Eccles et al., 1983).  Pintrich and 

Zusho (2007) suggested that students determine 

utility value by examining the perceived useful-

ness of an academic task in helping them reach 

their goals. In addition, Pintrich and Zusho pos-

ited that a high utility value of a task might out-

weigh other task value measures such as person-

al interest. 

 

Purpose 

 

 The National Research Agenda of the Amer-

ican Association for Agricultural Education 

(Doerfert, 2011) recommended improving the 

success of students in colleges of agriculture as a 

Research Priority Area, more specifically indi-

cating that researchers should examine the influ-

ence of faculty variables and student psycholog-

ical variables’ contributions to students’ success.  

Doerfert (2011) additionally posited that agricul-

tural educators are the teaching and learning ex-

perts in colleges of agriculture and should take 

the lead on conducting research to improve in-

structional practices.  Therefore, this research 

sought to examine these psychological variables 

in an attempt to inform faculty members in col-

leges of agriculture of possible classroom prac-

tices that might augment their teaching.  Accord-

ingly, increasing professor/student rapport might 

serve as one way to increase the motivation and 

engagement of students, and ultimately academ-

ic achievement.  Thus, an examination into the 

relationships between professor/student rapport 

and motivational variables is warranted.  The 

purpose of this study was to determine the rela-

tionships between professor/student rapport and 

students’ motivation, operationalized as expec-

tancy for success and values/goals.  The follow-

ing objectives guided the study: 

 

1) Assess selected undergraduate students’ 

self-reported perceptions of professor-

student rapport, 

2) Assess selected undergraduate students’ 

self-reported measures of expectancy 

for success and values/goals, 

3) Examine the relationships between stu-

dents’ perceptions of rapport and stu-

dents’ expectancy for success and val-

ues/goals, and 

4) Determine the variance in students’ ex-

pectancy for success and values/goals 

explained by rapport. 

 

Methods 

 

The population of interest for this descrip-

tive correlational study was under-graduate stu-

dents enrolled in large College of Agricultural 

and Life Sciences (CALS) lecture courses with 

enrollments of 50 to 100 students at the Univer-

sity of Florida during the fall 2011 semester.  

The responding sample was comprised of stu-

dents enrolled in these courses who completed 

the two survey instruments (n = 306).  Follow-

ing approval by the Institutional Review Board, 

an invitation was sent to instructors who taught 

the courses that met the size requirements within 

CALS asking them to allow their students to 

participate.   

A total of 56 CALS courses taught by 29 in-

structors met the criteria of the study.  The initial 

invitation was sent via email to the 29 instruc-

tors.  Three follow-up email invitations were 

sent according to timelines set by Dillman, 

Smyth, and Christian (2009).  One instructor 

declined to participate and one instructor’s 

course was dropped from consideration because 

it was taught solely online.  Additionally, 18 
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instructors did not respond to the invitation, 

while eight instructors agreed to allow their stu-

dents to participate in the study.  Two of the in-

structors that agreed allowed two of their class 

sections to participate, bringing the total to 10 

class sections.  Courses with between 50 and 

100 students were chosen because the assump-

tion was made that instructors of large classes 

have a harder time interacting with students one-

on-one, thus making it more difficult for instruc-

tors to build rapport (Heppner, 2007).  Friedel 

(2006) reported that no standardized definitions 

of class size exist, but other studies have consid-

ered classes of 50 or more students to be large 

(e.g. Cuseo, 2007). 

 Two instruments were used to collect the 

data for this study.  The professor/student rap-

port scale (Wilson et al., 2010) was used to col-

lect the rapport data and the Motivated Strate-

gies for Learning Questionnaire (MSLQ, Pin-

trich et al., 1991; 1993) was used to collect the 

students’ expectancy for success and students’ 

values/goals data.   

The professor/student rapport scale (Wilson 

et al., 2010) consisted of 34 Likert-type items 

that ranged from 1 (strongly disagree) to 5 

(strongly agree) and measured students’ percep-

tions of instructor qualities that help build rap-

port.  Sample rapport items included, “My pro-

fessor and I get along;” “My professor is 

thoughtful;” and “My professor is approacha-

ble.”  Wilson et al. (2010) reported a reliability 

of α = .96 for the scale.  Additionally, Ryan, 

Wilason and Pugh (2011) tested the rapport 

scale for internal consistency and test-retest reli-

ability, and they reported a Cronbach’s alpha of 

.89 and a test-retest reliability of r = .72.  For 

this study, post-hoc reliabilities were established 

using Cronbach’s Alpha (α = .96). 

 The MSLQ (Pintrich et al., 1991; 1993) con-

sisted of two main constructs, student motiva-

tion and self-regulated learning.  The motivation 

construct was the portion that contained stu-

dents’ expectancy for success and values/goals.  

The full MSLQ instrument included 81 Likert-

type items that ranged from 1 (not at all true of 

me) to 7 (very true of me).  However, the student 

expectancy for success construct contained 12 

items, while the values/goals component con-

tained 14 items.  Sample items from the expec-

tancy for success construct included, “If I try 

hard enough, then I will understand the course 

material;” and “I am confident I can do an excel-

lent job on the assignments and tests in this 

course,” while the values/goals construct includ-

ed sample items, such as “In a class like this, I 

prefer course material that really challenges me 

so I can learn new things;” and “I think I will be 

able to use what I learn in this course in other 

courses.”  Pintrich et al. (1993) did not report 

reliability coefficients for student expectancy for 

success and values/goals, their only reports were 

for the subscales.  However, post-hoc reliabili-

ties for each of these constructs were calculated 

for this study and results showed a Cronbach’s 

alpha of .91 for student expectancy and a 

Cronbach’s alpha of .86 for the values/goals 

component. 

 The data were collected during the middle of 

the fall 2011 semester using the profes-

sor/student rapport scale and the MSLQ.  The 

timing of the survey administration was chosen 

to allow students time to develop rapport with 

their instructors and to have a better awareness 

of their expectancy for success and values/goals 

for the class.  The survey instruments were ad-

ministered separately at the beginning of two 

different class periods.  Instructions on the in-

strument asked students to self-report their per-

ceived rapport with the instructor in the class in 

which the survey was administered, as well as 

self-report their expectancy for success and val-

ues/goals for the same class.   

Data were analyzed using the Statistical 

Package for Social Sciences (SPSS v. 19.0).  

According to Boone Jr. and Boone (2012), it is 

appropriate to treat Likert scale data as interval 

data if four or more items on the instrument 

comprise a construct.  The professor/student 

rapport scale consisted of 34 Likert-type items 

that measured the construct of rapport, while the 

student expectancy construct consisted of 12 

Likert-type items and the values/goals construct 

was measured by 14 items.  Therefore, summat-

ed means were calculated for each individual 

construct.  An alpha level of .05 was set a priori 

for all statistical analyses.  Objectives 1 and 2 

were assessed using measures of central tenden-

cy, while objective 3 was analyzed using Pear-

son’s Product Moment Correlation coefficients 

to determine the direction and strength of the 

relationships between the variables, and objec-
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tive 4 was assessed by calculating the adjusted 

R-squared values. 

Statistical comparisons were made between 

the sample and population demographics to de-

termine if the responding sample was repre-

sentative of the population. Respondents were 

compared with the population on gender, CALS 

students/non-CALS students, age, and 

race/ethnicity.  According to McMillan and 

Schumacher (2010), results of a study are gener-

alizable to the population if they possess similar 

characteristics as the sample. Chi-square tests 

were used to compare categorical data, while 

independent samples t-tests were used to com-

pare the means of interval data.  An alpha level 

of .05 was established a priori.  

Chi-square tests indicated that no significant 

difference existed between the respondents and 

population on gender (x
2
 = 3.58, p = .062).  

Therefore, the gender of the respondents was 

deemed representative of the gender of the popu-

lation.  Likewise, no significant difference was 

found between respondents and the population 

on the proportion of CALS versus non-CALS 

students.  The chi-square statistic for CALS ver-

sus non-CALS was 2.06 with a p-value of .163.  

Consequently, the breakdown of CALS and non-

CALS students in the sample was representative 

of the proportion of CALS/non-CALS students 

in the population.  

Additionally, an independent samples t-test 

was run to compare the mean age of the re-

spondents against the mean age of the popula-

tion.  Results showed the mean age of the re-

spondents was 21.17 (2.87) and the mean age of 

the population was 21.79 (2.57).  These means 

were found to be statistically significant (p < 

.001), which would indicate that the sample was 

not representative of the population.  However, 

given the large number of respondents in the 

sample (n = 306) and population (N = 2033), the 

likelihood of finding significant results is high 

(McMillan & Schumacher, 2010).  Therefore, 

Cohen’s d effect sizes were calculated according 

to conventions put forward by Kotrlik, Williams, 

and Jabor (2011) to determine practical signifi-

cance of the results.  The Cohen’s d value was 

.23, which according to Kotrlik et al., represents 

a small effect size.  As a result, the sample is 

most likely representative of the population on 

the variable of age.   

Lastly, a chi-square test was conducted to 

determine if differences existed between the 

race/ethnicity of the respondents and population 

and a significant difference was found with re-

gard to race (x
2
 = 28.39, p < .001).  Again, sig-

nificant results are perhaps likely due to the 

large number of students compared (McMillan 

& Schumacher, 2010).  However, inference of 

the findings to the population must be taken with 

caution because of the significant results of the 

comparison of race/ethnicity. 

Because rapport is a construct that relies on 

both students and instructors, an attempt to ex-

amine the variability of the rapport of the partic-

ipating instructors was made.  The researchers 

grouped the instructors into low, intermediate, 

and high levels of rapport.  Moore, Masterson, 

Christophel, and Shea (1996) reported that a 

strong positive relationship exists between 

teachers’ student evaluation scores and teacher 

immediacy, while other researchers have indi-

cated that immediacy has been the variable most 

closely associated with rapport (Meyers, 2009; 

Stewart & Barraclough, 1992; Wilson et al., 

2010).  Therefore, the student evaluation scores 

of instructors were utilized to place the instruc-

tors into groups.  The determination of groups 

was made from an examination of the literature.  

One instructor was in the low rapport group, two 

instructors were in the intermediate group, and 

the remaining five were in the high group.     

 

Results 

 

Results of the data analysis revealed that the 

majority of the participants were White-

Caucasian (63.2%).  The second largest group 

was African-American (15.0%), followed by 

Hispanic/Latino (12.4%), Other (4.9%), and 

Asian (4.2%).  The majority of the sample was 

female (63.7%) and the mean age of the partici-

pants was 21.17 (SD = 2.87). 

Objectives 1 and 2 sought to assess under-

graduate students’ self-reported perceptions of 

rapport with their instructor as well as students’ 

self-reported perceptions of their expectancy for 

success and values/goals.  Table 1 displays the 

summated means and standard deviations for 

these variables. Results revealed that the sum-

mated mean score for the 34 rapport items was 

4.36 (SD = .53).  The summated mean score for 
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student expectancy for success was 5.92 (SD = 

.86), and the summated mean for values/goals 

was 5.26 (SD = .93). 

 

Table 1  

 

Descriptive Statistics for Rapport, Expectancy, and Values/Goals 

 

Construct Minimum Maximum M SD 

Rapport
a
 1.65 5.00 4.36 .53 

Expectancy
b
 1.42 7.00 5.92 .86 

Values/Goals
b
  1.00 7.00 5.26 .93 

a
Likert-type scale (1 = strongly disagree to 5 = strongly agree).  

b
Likert-type scale (1 = not at all true of 

me to 7 = very true of me). 

  

The purpose of objective 3 was to examine the 

direction and magnitude of the relationships be-

tween students’ perceived rapport with their in-

structor and students’ perceived expectancy and 

values/goals.  To accomplish this objective Pear-

son Product Moment Correlations were calculat-

ed among the variables.  Table 2  

 

displays the correlation matrix.  The magnitude 

of relationships was determined using Davis’ 

(1971) conventions.  A moderate positive rela-

tionship was found between rapport and stu-

dents’ expectancy (r = .43), while a substantial 

positive relationship was found between rapport 

and values/goals (r = .54).   

 

Table 2 

 

Correlations among Rapport, Student Expectancy, and Values/Goals  

 

Variable 1 2 3 

1. Rapport --- .43 .54 

2. Expectancy  
 --- .53 

3. Values/Goals   --- 

 

 

Objective 4 sought to determine the variance in 

students’ expectancy for success and val-

ues/goals explained by rapport.  Results showed 

that rapport explained 17.8% of the variance in 

students’ expectancy for success and 29.2% of 

the variance in values/goals. 

 

Conclusions, Discussion and Implications 

 

 Based on the research questions that guided 

this study, several conclusions can be drawn.  

The first objective of this study was to examine 

students’ self-reported perceptions of the rapport 

they have with their instructors.  The partici-

pants in this study mostly agreed that they pos-

sess rapport with their instructors.  According to 

Wilson et al. (2010), this would suggest that the 

instructors of these students have effectively 

built relationships through positive classroom 

interactions.  Additionally, these results show 

that the instructors involved in this study should 

possess traits such as caring for and respecting 

their students, mentoring students, being ap-

proachable, communicating well, being enthusi-

astic, exhibiting fairness, and displaying an ea-

gerness to help students (Wilson et al., 2010).  

The NRC (2009) and Lowman (1994, 1995) hy-

pothesized that the instructor traits associated 

with rapport lend to the effectiveness of the in-

structor.  Therefore, students’ perceptions of 

their rapport with the instructors in this study 

could lead to the conclusion that these instruc-
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tors should be exhibiting characteristics that en-

hance their teaching effectiveness. 

 Objective two sought to determine students’ 

self-reported perceptions of their expectancy for 

success and their values/goals.  Results showed 

that the participants in this study reported higher 

than intermediate levels of both expectancy for 

success and values/goals.  According to Ormrod 

(2008), three factors contribute to expectancy for 

success, past successes and failures, communica-

tion of messages by others, and observation of 

accomplishments and failures of others. The 

classes utilized in this study were upper-level, 

major-specific classes or lower-level introducto-

ry courses in CALS, and the students participat-

ing in the study were mostly juniors and seniors. 

Therefore, in accordance with motivation theory, 

it is plausible that these students might have ex-

perienced prior success in classes within their 

major, which could lead to greater expectancy 

for success.  Additionally, it is possible that the 

older students enrolled in the lower level courses 

have greater expectancy for success due to the 

level of the course and potential past successes. 

The students in this study also reported high lev-

els of rapport with their instructor, which would 

lead one to believe that the instructors in this 

study are communicating positive messages to 

students.  In line with Ormrod, positive messag-

es should help improve students’ expectancy for 

success. Lastly, anecdotal evidence shows that 

CALS students typically build relationships with 

their peers, especially within majors, thus creat-

ing opportunities for dialoging about which clas-

ses are most challenging. In addition, much in-

formation is available about classes and instruc-

tors. The University of Florida website provides 

student evaluation scores for every instructor, 

and many students also utilize websites such as 

Ratemyprofessor.com. Armed with this infor-

mation, it is possible that students may feel more 

expectancy for success in certain courses. 

 In the case of values/goals, the goal setting 

levels reported by participants may be a function 

of the analysis of the MSLQ goal orientation 

data. The MSLQ measures both intrinsic and 

extrinsic goal orientation (Pintrich et al., 1991). 

According to Pintrich and Zusho (2007), stu-

dents will either be intrinsically motivated (e.g. 

challenged to master a concept) or extrinsically 

motivated (e.g. grades, rewards, competition). 

The analysis of the data in this study did not dif-

ferentiate between intrinsic and extrinsic goal 

orientation, therefore, students reporting high 

levels of either type of goal orientation would 

appear to be more motivated. 

 Wigfield and Eccles (2000) suggested that 

three components of value contribute to how 

much a student will value a class including, in-

terest, importance, and future value of the in-

formation. In this study, several of the courses 

were upper-level classes that specifically per-

tained to students’ majors. The assumption could 

be made that students have an inherent interest 

in courses directly relating to their major. Addi-

tionally, these students should place importance 

on learning the material in classes in their major 

and find value for future use of the information. 

Furthermore, Pintrich and Zusho (2007) posited 

that reactions toward an instructor can affect 

students’ interest in and value of a course. In 

light of the reported perceptions of rapport, it is 

plausible that students’ relationships with their 

instructor may have contributed to the value stu-

dents placed on their courses. 

 Objective three sought to examine the rela-

tionships between students’ self-perceived levels 

of rapport with their instructor and students’ 

self-reported levels of expectancy for success 

and values/goals.  Results showed that a moder-

ate positive relationship was found between rap-

port and students’ expectancy for success and a 

substantial positive relationship was found be-

tween rapport and values/goals.  These findings 

align with previous research, which found that 

higher levels of rapport have been positively 

associated with student enjoyment, satisfaction 

with the class (Benson, Cohen, & Buskist, 

2005), and varying aspects of motivation (Wil-

son, 2006, Wilson et al., 2010; Wilson & Locker 

Jr., 2008; Wilson & Taylor, 2001).  Schunk 

(2004) would suggest that higher levels of ex-

pectancy for success and values/goals for a 

course are influenced by the relationships 

formed between instructors and students.   

 Similarly, the aim of the fourth objective 

was to determine the amount of variance that 

rapport explained in students’ expectancy for 

success and values and goals.  Results revealed 

that 17.8% of the variance in student expectancy 

for success and 29.2% of the variance in val-

ues/goals was accounted for by the relationship 
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with rapport.  These findings are congruent with 

previous studies that showed rapport to have 

positive relationships with students’ attitudes 

toward instructors and motivation (Benson, Co-

hen, & Buskist, 2006; Wilson, 2006; Wilson & 

Locker Jr., 2008).  Additionally, Henning (2007) 

reported that teacher relational variables were 

found to be significant predictors of student mo-

tivation.  In the context of the triadic reciprocali-

ty model (Bandura, 1986), the environmental 

factor of professor/student rapport should influ-

ence students’ personal factors.  Results of this 

study showed that the personal factors of expec-

tancy for success and values/goals vary with 

rapport.  Accordingly, the conclusion could be 

made that when students perceive they have a 

good relationship with their instructor they 

might have greater expectancy for success and 

value the course more, which could lead to 

greater engagement.  However, while measures 

were taken to ensure that this sample was repre-

sentative of the population, inference to the pop-

ulation should be taken with caution because a 

limitation of the study was the difference found 

with race/ethnicity. 

 

Recommendations 

 

 In the National Research Agenda for the 

American Association for Agricultural Educa-

tion, Doerfert (2011) indicated that agricultural 

teacher educators are the experts on teaching and 

learning in colleges of agriculture.  As a result, 

he recommended that agricultural teacher educa-

tors should provide leadership in creating mean-

ingful learning environments across agricultural 

disciplines.  Therefore, based upon the findings 

of this study, several recommendations for prac-

titioners and researchers can be made.   

First, instructors should consider implement-

ing practices into their classroom that will lead 

to more positive student/instructor interaction, 

and thus better relationships between instructor 

and students.  Practices that encourage better 

student/instructor interaction might include, in-

viting students to visit during office hours; using 

personal examples in teaching; calling students 

by name; getting to know students and showing 

genuine concern for students; showing enthusi-

asm for the subject; connecting with all students, 

especially those who may not normally seek out 

relationships with instructors; and showing re-

spect for all students.  Additionally, instructors 

should develop an understanding of student mo-

tivation and educate themselves on factors that 

influence student motivation.  Lastly, developers 

of faculty professional development should con-

sider including material that emphasizes rapport 

and relationship building into faculty profes-

sional development programs. 

 This study was conducted in the College of 

Agricultural and Life Sciences at the University 

of Florida, which is a large land-grant university 

in the southeastern United States.  Velez (2008) 

indicated that culture may play a role in how 

students perceive actions by the instructor.  Con-

sequently, the culture in CALS may be different 

than cultures in other colleges at the University 

of Florida and is most likely different than the 

cultures at other universities in various parts of 

the country.  Therefore, further research should 

be conducted at other institutions in different 

geographic areas to determine the role that cul-

ture plays in the relationship building process 

between instructors and students.  What is more, 

because the differentiation between intrinsic and 

extrinsic goal orientation was not made, further 

studies might investigate the relationships that 

each type of goal orientation have with rapport.  

Qualitative inquiries should be conducted with 

students to gain a deeper understanding of how 

rapport influences student motivation.  Lastly, 

because this study was conducted over the 

course of only one semester in several classes, 

perhaps students were not able to adequately 

assess their perceived rapport with instructors.  

Longitudinal studies could be conducted with 

students who take multiple courses with an in-

structor to gain a better understanding of the 

rapport building process. 
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Classroom Instruction and FFA/SAE Responsibilities 

Creating the Most Stress for Female Teachers in the 

Southeast 
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Teacher attrition research in agricultural education has found that teachers are at high risk of leaving 

the profession early in their careers (Kelsey, 2006; Myers, Dyer, & Washburn, 2005; Heath-Camp & 

Camp, 1990). In addition, female teachers are more likely to leave the profession than male teachers 

(Kelsey, 2006; Thompson, 1986). Identified dis-satisfiers include lack of administrative support and 

working long hours (Boone, 2003; Moore & Camp, 1979). Lazarus’s Theory of Psychological Stress in-

dicates that once a teacher appraises a stressor they will seek to master, tolerate, or reduce the demands 

of the stressor (Lazarus, 1991). If mastery is not deemed possible, toleration and/or reduction of stressor 

demand could result in attrition from the profession. By identifying specific stressors related to classroom 

instruction and FFA/SAE responsibilities, coping strategies may be developed to aid in reducing stress 

for female teachers. Results indicated that preparing proficiency applications, planning FFA banquet, 

preparing CDE teams, paperwork/reports, creating new curriculum, and lack of teaching materials were 

the FFA/SAE responsibilities and classroom responsibilities creating the highest amount of stress. Time 

management strategies, especially related to planning spring semester events when FFA banquets are 

held and applications are due, may be useful for the teachers in this study.  

 

Keywords: female teachers, job stressors, attrition, FFA, SAE 

 

 Many studies have focused on teacher attri-

tion and indicated teachers are at risk of leaving 

the profession early in their careers (Kelsey, 

2006; Myers, Dyer, & Washburn, 2005; Heath-

Camp & Camp, 1990). Female teachers have a 

higher likelihood of leaving the profession than 

their male peers (Kelsey, 2006; Thompson, 

1986). Studies seeking teacher dissatisfaction 

factors have found multiple contributors. Boone 

(2003) found administrative support to be a ma-

jor dis-satisfier for beginning teachers. Other 

aspects of the school environment such as lack 

of collegial and parental support and insufficient 

involvement in decision making have also led to 

teacher dissatisfaction (Billingsly & Cross, 

1991). Gonzalez (1997) found characteristics of 

teachers who left the profession commonly in-

cluded being less than 30 years old, being  

 

 

 

 

female, having few years of teaching experience, 

and lacking coping strategies. Moore and Camp  

(1979) found working long hours was the prima-

ry reason teachers gave for leaving the profes-

sion, which is supported by a recent study show-

ing that agricultural education teachers in Geor-

gia work an average of 57 hours per week and 

female agriculture teachers shoulder twice as 

much responsibility for family and household 

responsibilities as male agriculture teachers 

(Murray, Flowers, Croom, & Wilson, 2011). 

Overall, Croom (2003) found agriculture teach-

ers were not victims of burnout. However, statis-

tics still show a large amount of attrition and a 

shortage of qualified teachers (Kantrovich, 

2010). Therefore, the research suggests the rate 

of teacher attrition should be explored and sup-

ports looking specifically at female teachers.  
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Theoretical Framework 

 

High stress has been shown to play a part in 

teachers leaving the profession (Brown & 

Uehara, n.d.). With a lack of coping mechanisms 

for stress also linked to teachers attrition (Gon-

zales, 1997), learning which job responsibilities 

result in the most stress may be beneficial in 

tackling the issue of teacher attrition.  

 Lazarus’s Theory of Psychological Stress 

views stress as an interaction between an indi-

vidual and their environment which is signifi-

cant to the individual’s wellbeing and places 

demands on their resources (1991). Identifying 

the stressor is a two part process involving an 

appraisal, which itself is divided into primary 

and secondary appraisal, followed by a coping 

process. Within primary appraisal, an individual 

determines three things: the extent to which they 

care about the stressor, known as goal relevance; 

the extent to which the stressor impacts them, 

known as goal congruence; and their personal 

commitment to dealing with the stressor, known 

as ego-involvement (Lazarus, 1991). Once iden-

tified, the individual progresses into secondary 

appraisal where they seek to determine the po-

tential for blame or credit and assess their level 

of responsibility relative to the stressor. In addi-

tion, the individual evaluates their potential for 

coping with the stressor and also the future ex-

pectations of needing to deal with the stressor 

(Lazarus, 1991).  

 Once appraisal is complete, the individual 

can make a determination about whether the 

stressor is a harm, threat, or challenge. This de-

termination depends upon whether the individual 

has already suffered loss due to the stressor, ex-

pects to suffer loss, or anticipates mastering the 

stressor. Once a stressor is identified as harm, 

threat, or challenge, the individual progresses to 

the coping stage where they make effort to mas-

ter, tolerate, or reduce the demands of a stressor 

(Lazarus, 1991). In the case of an agricultural 

educator, mastery may involve developing strat-

egies and procedures for dealing with a stressor. 

Tolerating a stressor may involve working 

through undesirable situations until the individu-

al either finds a better solution or gives up. Re-

ducing the demands of a stressor may equal 

leaving the teaching profession for a less stress-

ful job. Ideally, this study will aid in identifying 

stressors female agricultural educators tend to 

tolerate or for which they seek ways to reduce 

the stress. Identification of those stressors may 

lead to the development of resources to support 

teachers in mastering those stressors. Figure 1 is 

a model of Lazarus’s Theory of Psychological 

Stress. 

 

 
 

Figure 1. Model of Lazarus’s Theory of Psychological Stress 
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Purpose and Objectives 

  

 The purpose of this study is to develop an 

understanding of challenges that female agricul-

tural education teachers face throughout the 

Southeast (NAAE Region V) so university 

teacher educators and state department of educa-

tion staff can identify future in-service training 

needs that will meet the teacher’s needs and re-

duce stress and attrition among female teachers. 

This study looked at two constructs (FFA/SAE 

and classroom teaching) to determine which 

specific items are associated with the highest 

levels of stress by the most participants. Specific 

research objectives for this study are to: 

 

1. Describe female agriculture teachers in 

the Southeast 

2. Determine what job responsibilities re-

lated to FFA and SAE are considered 

stressful 

3. Determine what job responsibilities re-

lated to classroom teaching are consid-

ered stressful 

 

Procedures 

 

 The study attempted a census of all female 

agricultural education teachers  in Region V 

(Alabama, Florida, Georgia, Mississippi, North 

Carolina, South Carolina and Tennessee)  as de-

fined by the National Association of Agricultur-

al Educators (NAAE). Region V was a desirable 

choice for this research because it was the sec-

ond largest NAAE region based upon member-

ship and all included states maintained up-to-

date teacher databases that were accessible to the 

researchers (NAAE, 2010). Because the study is 

a census, the results may not be generalized be-

yond the population. However, demographics, 

roles and responsibilities, and challenges female 

agricultural education teachers face may be 

similar throughout the NAAE regions. There-

fore, cautious generalizations may contribute to 

future studies beyond NAAE Region V.  

 The questionnaire was developed and modi-

fied from previous research on female agricul-

tural education teachers by Foster (2001). Relia-

bility of the instrument occurred through an 

analysis of results of a pilot survey using a small 

group (n=14) of female agricultural education 

teachers in Georgia.  Reliability coefficient al-

phas were calculated for all 46 items (α = .82). 

Therefore, no changes were made to the instru-

ment.  

 Teacher educators in each state represented 

in NAAE Region V were contacted to provide 

access to directories of agricultural educators in 

each state from which contact information was 

obtained for all female teachers. Participants 

were contacted via email during the summer of 

2011 with a link to an online questionnaire de-

veloped using the Dillman, Smyth, & Christian 

(2009) Tailored Design Method. The initial invi-

tation to participate was sent to 505 teachers via 

email. Eighty-two accounts bounced back, re-

sulting in an accessible population of 423 teach-

ers. Follow-up prompts for participation were 

delivered at two week intervals through the 

month of October. In all, 244 (58%) of the ac-

cessible population of female agricultural educa-

tion teachers participated in the survey. 

 The data associated with the research was 

analyzed using the Statistical Package for the 

Social Sciences (SPSS 14.0) and Excel. Analysis 

of non-response bias is important in determining 

a sample’s representativeness of the population 

from which it was drawn. Miller and Smith 

(1983) determined when responding to surveys, 

non-respondents are similar to late respondents. 

Lindner, Murphy, and Briers (2001) conclude 

“both early/late comparison and follow-up with 

non-respondents are defensible and generally 

accepted procedures for handling non-response 

error as a threat to external validity of research 

findings” (p. 51).  If no significant difference is 

found between early and late respondents, Ra-

dhakrishna and Doamekpor (2008) indicate the 

findings from the sample may be representative 

of the population.  For this study, non-response 

bias was evaluated by comparing responses pro-

vided in the first two weeks of data collection 

(early) with responses provided during the last 

two weeks of data collection (late) through an 

independent samples t-test. Statistically signifi-

cant differences were found on one item – “Pa-

perwork/Reports.”  Based on these findings, the 

sample data was determined to be representative 

of the population from which it was drawn. 
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Findings 

 

 Demographic data provided by participants 

indicated the average teacher was a married, 

white woman between the ages of 25 and 34 

with a Master’s degree. She was married with 

children and teaching high school in a rural 

community. Participant responses indicated 94% 

of respondents were white, 3% were Black, 3% 

were Hispanic, and less than 1% identified 

themselves as other. Only 9% of respondents 

were less than 25 years old. The largest age cat-

egory was 25-34 years (46%), followed by 45-

54 years (20%) and 35-44% (19%). The smallest 

group by ages was the 55+ category with 6% of 

participants. Master’s degrees were held by the 

greatest number of participants (47%) followed 

by Bachelor’s degrees (42%), Specialist degrees 

(9%) and finally, Doctorates (2%). The majority 

of participants were currently married or in 

committed relationship (75% combined). Single 

women comprised 16% of respondents and 9% 

indicated that they were divorced. Sixty-one 

percent of respondents had children, while 39% 

did not. The majority of respondents taught in a 

rural community (51%), while 35% taught in 

suburban areas and 14% taught in urban areas. 

The majority taught just high school students 

(79%), but 16% taught middle school students 

and 6% of the respondents taught both middle 

and high school students. Complete demograph-

ic results can be found in Table 1. 
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Table 1 

 

Demographics of Female Agricultural Educators in the Southeast 

 

Characteristic f % 

Ethnicity   

White 219 94 

Black 7 3 

Hispanic 6 3 

Other 2 <1 

   

Age   

<25 20 9 

25-34 107 46 

35-44 45 19 

45-54 47 20 

55+ 13 6 

   

Level of Education   

Bachelor’s 98 42 

Master’s 109 47 

Specialist 21 9 

Doctorate 5 2 

   

Marital Status   

Married 167 71 

Single 37 16 

Committed Relationship 9 4 

Divorced 21 9 

   

Children   

No 92 39 

Yes 141 61 

   

Size of Community   

Rural 119 51 

Suburban 82 35 

Urban 32 14 

   

Grades Taught   

6-8 37 16 

9-12 183 79 

Both 13 6 

Note: Not all participants answered every question. Frequencies for every category are not equal. 

 

 Research objective two sought to determine 

which individual items associated with FFA and 

SAE responsibilities caused the greatest amount 

of stress. Teachers were asked to indicate on a 5-

point Likert scale how much stress each item 

caused where 1=very low stress and 5=very high 

stress. Preparing Proficiency Applications was 

identified as the most stressful item with 60% of 

respondents indicating they caused high or very 

high stress. This was followed by Planning FFA 

Banquet, which 58% of participants found to 

create high or very high stress. Rounding out the 
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top five were Preparing CDE Teams (57% high 

or very high stress), Organizing Fundraisers 

(47% high or very high stress), and Preparing 

Degrees (35% high or very high stress). Only 

three items were indicated to cause very low or 

low stress by over half of respondents; FFA 

Chapter Alumni Meetings (59% very low or low 

stress), Officer Trainings (55% very low or low 

stress), and FFA Summer Camp (70% very low 

or low stress). A complete list of FFA and SAE 

items and the frequency that participants indi-

cated each level of stress can be found in Figure 

1. Items are listed in descending order by the 

number of respondents who indicated an item as 

causing very high stress. 

 

 

 
 

Figure 1. Degrees of stress indicated by participants for FFA/SAE responsibilities 

 

 Objective three sought to determine which 

individual items associated with classroom 

teaching responsibilities caused the greatest 

amount of stress. Teachers were asked to indi-

cate on a 5-point Likert scale how much stress 

each item caused where 1=very low stress and 

5=very high stress. Paperwork/Reports was 

identifies as the most stressful item with 54% of 

respondents indicating it caused high or very 

high stress. This was followed by Creating New 
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Curriculum, which 35% of participants found to 

create high or very high stress. Rounding out the 

top five were Lack of Teaching Materials (34% 

high or very high stress), Managing Student Be-

havior (33% high or very high stress), and 

Teaching New Content (35% high or very high 

stress). Only two items were indicated to cause 

very low or low stress by over half of respond-

ents; Student Engagement (53% very low or low 

stress) and Creating Evaluations (58% very low 

or low stress). A complete list of Classroom 

Teaching items and the frequency that partici-

pants indicated each level of stress can be found 

in Figure 2. Items are listed in descending order 

by the number of respondents that indicated an 

item as very highly stressful.  

 
 

Figure 2. Degrees of stress indicated by participants for classroom instruction responsibilities 
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Conclusions and Recommendations 

 

 This study creates a profile for female agri-

cultural education teachers in Region V, which 

include the states of Alabama, Florida, Georgia, 

Mississippi, North Carolina, South Carolina, and 

Tennessee.  The researchers found the majority 

(54%) of the women were ages 34 or younger.  

In a study conducted by Chenevey, Ewing, and 

Whittington (2008), the researchers found older 

agricultural education teachers were less stressed 

than young agricultural education teachers.  Per-

haps the younger age of participants in this study 

affected the amount of stress levels reported.   

 It is also worth noting that the majority of 

the female participants in this study were mar-

ried (71%) with children (61%).  Therefore, 

these women have several roles: wife, mother, 

and professional.  As found in a study by Okpa-

ra, Squillance, and Erondu (2005), women face 

the challenge of splitting their time between pro-

fessional and family responsibilities, which can 

significantly increase stress levels.  Hence, a 

recommendation to assist female agricultural 

education teachers would be to offer workshops 

that focus on achieving balance in one’s person-

al life at future in-service trainings. Such work-

shops could provide coping mechanisms suitable 

for handling many simultaneous demands such 

as the many applications and reports due at the 

end of the school year. Research conducted by 

Torres, Lawver, and Lambert (2009) support this 

finding and recommend including topics such as 

time management and stress reduction during 

professional development opportunities.  

 The participants in this study identified high 

stressors related to curriculum issues including 

creating new curriculum, lack of teaching mate-

rials, and teaching new content. Torres, Lawver, 

and Lambert (2009) state “job stress can occur 

when the requirement of the job does not match 

teachers’ resources or capabilities” (p. 108).  

Additional research should delve deeper into this 

issue to determine if teachers are lacking re-

sources in particular content areas or having 

trouble budgeting for necessary materials. If 

needs exist for professionally developed content 

materials, state curriculum materials services 

may be solicited to focus on such development. 

If suitable materials already exist, teachers 

should be better notified about what is available 

to eliminate duplicate efforts. Also, participants 

should be encouraged to engage in the NAAE 

communities of practice to share ideas and re-

duce time spent developing curriculum from 

scratch. If funding for materials in a common 

issue, grant programs designed for classroom 

teachers may need to be pursued and better ad-

vertised. A follow-up study comparing early 

career teachers who have experienced profes-

sional growth opportunities such as the DELTA 

conference and CASE Institutes with teachers 

who have not experienced such opportunities 

could provide insight into the value and effec-

tiveness of early career professional develop-

ment.  

 Other high stressors identified included 

completing paperwork/reports, preparing profi-

ciency applications, and preparing degrees. 

These stressors have been identified in previous 

studies, which site excessive paperwork, work-

ing overtime, meeting deadlines, and not enough 

personal time as contributing to job stress 

(Torres, Lawver, and Lambert, 2009; Klassen & 

Chiu (2010).  Based on the findings, it would be 

beneficial to focus in-service training and other 

personal development opportunities around 

these topics.  Using professional development 

opportunities, such as in-service training, has the 

potential to increase skills and the self-efficacy 

of educators.  Therefore, professional develop-

ment opportunities may reduce job stress and 

enhance satisfaction from teaching (Klassen and 

Chiu, 2010). Additionally, paperwork require-

ments should be reviewed to determine what 

teachers are submitting to the local school dis-

trict, the state agriculture teachers’ association, 

National FFA, and other affiliated parties to 

identify redundancy and opportunities to im-

prove efficiency. 

 Participants identified high stress levels for 

the FFA/SAE banquet, proficiency applications, 

and degree applications.  It is worthy to note, 

that all three of these activities take place during 

the spring semester.  Moreover, secondary edu-

cation teachers are also charged with task of al-

lotting time for standardized testing during the 

spring semester in addition to accommodating 

students who must miss class because of spring 

sports such as softball, baseball, and track. 

Therefore, the spring schedule is packed with 

competing activities and hence, makes banquet 
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planning, proficiency applications and degree 

applications much more stressful than if each of 

these activities were scheduled during a less hec-

tic time of year.  Perhaps, it would be beneficial 

to review the academic calendar as well as the 

school sanctioned activities calendar and make 

some logistical adjustments to potentially reduce 

stress. 

 This study identified several stressors expe-

rienced by female agricultural education teach-

ers in Region V.  In order to reduce the rate of 

teacher attrition, future research should be con-

tinued in this area.  Studies should continue to 

focus on determining the best topics for in-

service training and professional development 

opportunities for female agricultural education 

teachers.  Klassen and Chiu (2010) found that “a 

one-size fits all” training, such as professional 

development or in-service training, to be ineffec-

tive.  Therefore, this type of research is im-

portant as it will help the state department of 

education and university teacher educators tailor 

training to the specific needs and skill develop-

ment of agricultural educators.  In order to con-

tinue to find ways to reduce stressors for female 

agricultural education teachers, research should 

be further conducted to specifically compare the 

women by age.  According to Lazarus’ Theory 

of Psychological Stress, this study focused sole-

ly on the “appraisal” part of the theory.  Howev-

er, conducting further studies that focus on com-

paring female participants by age would provide 

perspective for the “coping” part of the theory 

and allow researchers to determine if as women 

get older they find more/better means of coping 

with stressors.  
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Twenty-four states host FFA summer camps to support adolescent maturation along with indoctrination 

into the culture and values of the FFA.  Camps typically include a variety of activities designed to engage 

members in social activities and non-formal academic content.  More than 1500 campers attend the Ok-

lahoma FFA Alumni Leadership Camp annually and are taught leadership curriculum.  Using a split-plot 

factorial repeated measures quasi-experimental design, we established learning styles of campers and the 

relationship between learning style and learning outcomes.  Preferred learning style had no effect on the 

amount of information learned or retained by campers when comparing mean scores of pretests, post-

tests, and delayed posttests.  However, extroverts had more positive attitudes toward camp than intro-

verts.  Camp planners are advised to developmentally evaluate academic curriculum used during camp in 

an effort to attend to the unique psychosocial needs of introverts to improve their attitudes toward camp. 
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The National FFA Organization (FFA) seeks 

to make “a positive difference in the lives of 

students by developing their potential for prem-

ier leadership, personal growth, and career suc-

cess through agricultural education” (mission 

statement, National FFA Organization, 2008, p. 

5).  In support of the mission, FFA sponsors 

numerous leadership experiences, including 

summer camps that focus on developing person-

al leadership skills among participants, namely 

eighth through twelfth grade students (National 

FFA Organization, n.d.).  Twenty-four state FFA 

associations offer summer camps, including Ok-

lahoma, which has hosted a camp for 30 years 

(McCrea, 2011).  The camps encourage youth to 

improve their social, personal, and leadership 

attributes and prepares FFA officers and mem-

bers for success in the classroom (Conners, Falk, 

& Epps, 2010). 

Approximately 1,500 campers attend Okla-

homa FFA Alumni Leadership Camp annually 

(McCrea, 2011).  Camp participation is predi-

cated upon three criteria: (a) completing at least 

one year of agricultural education coursework at 

the eighth-grade level or higher, (b) being pre-

enrolled in an agricultural education course for 

the following semester, and (c) paying the camp 

fee (K. Boggs, personal communication, May 

16, 2011). 

Camp leaders seek to deliver not only a rec-

reationally and socially satisfying experience for 

campers, but also an academically rich curricu-

lum in leadership and communication studies 

that compliments agricultural education class-

room instruction.  Small group peer leaders (19 

year old camp alumni) use breakout sessions to 

deliver academic curriculum similar to that used 

in formal classroom settings (K. Murray, per-

sonal communication, May 16, 2011).  Given 

the resources devoted to creating and delivering 

academic curriculum, camp leaders sought to 

determine the impact of the breakout sessions on 

knowledge gained and retained over time among 

campers.  Knowledge retention is often predicat-

ed on learner characteristics such as learning 

styles, among other attributes (Cano & Garton, 

1994; Dyer & Osborne, 1996; Lambert, Smith, 

& Ulmer, 2010).  Therefore, the study was de-

signed to understand better the impact of camp-

ers’ learning styles on knowledge gained and 
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retained over time.  The reported findings can be 

transferred to similar non-formal FFA activities, 

including summer camps hosted by other states.    

Learning styles have been defined as “the 

way people absorb, process, and retain infor-

mation” (DeBello, 1990, p. 203), and were oper-

ationalized in this study using Jung’s (1971) 

personality dimensions of extraversion, introver-

sion, sensation, and intuition as attributes that 

may impact learning outcomes. 

Much research has been conducted explor-

ing the impact of learning style on academic 

outcomes in school-based agricultural education 

(Brown & Terry, 2013; Cano & Garton, 1994; 

Cano, Garton, & Raven, 1992; Dyer & Osborne, 

1996; Friedel & Rudd, 2006; Garton, Spain, 

Lamberson, & Spiers, 1999; Lambert, Smith, & 

Ulmer, 2010; Marrison & Frick, 1994; Whitting-

ton & Raven, 1995).  An abundance of literature 

associated with learning styles also exists in the 

broader educational context, implicating learn-

ing styles as a variable of considerable interest 

when studying curriculum effectiveness (Hansen 

& Stansfield, 1982; McDonald, 1984; Me-

hdikhani, 1983; Miller, 1991; Paradise & Block, 

1984). 

  Numerous learning style inventories have 

been developed to diagnose an individual’s style 

and predict preferred learning processes in for-

mal classroom settings.  An early and popular 

tool was the Gregorc Style Delineator™ (GSD), 

which classified learners into four sub-types: 

Concrete Sequential (CS), Abstract Sequential 

(AS), Abstract Random (AR), and Concrete 

Random (CR) (Gregorc, 1982).  The GSD used 

a continuum consisting of concrete and abstract-

ness on opposing ends to classify learners.  Con-

crete learners are prone to thinking in terms of 

right or wrong versus abstract learners who find 

value in the idea that things could be right and 

wrong and are open to ambiguity (Gregorc, 

1982).  Lambert, Smith, and Ulmer (2010) used 

the GSD to determine if mind styles affected the 

relational satisfaction between mentors and pro-

tégés who were participating in a new teacher-

mentoring program. 

Several researchers in agricultural education 

have used the Group Embedded Figures Test 

(GEFT) to assess students’ preferred learning 

style (Cano & Garton, 1994; Cano & Metzger, 

1995; Dyer & Osborne, 1996; Garton et al. 

(1999).  The GEFT classifies learners as field-

dependent or field-independent, where field-

dependent learners focus on the social environ-

ment and struggle with problem solving and 

field-independent learners prefer to perform ac-

tivities independently and excel in solving prob-

lems (Oltman, Raskin, & Witkin, 1971). 

The Kolb Learning Style Inventory (KLSI) 

identifies nine learning styles based upon an in-

dividual’s preference among learning modes 

identified by Kolb (1984); they are concrete ex-

perience, reflective observation, abstract concep-

tualization, and active experimentation (Kolb & 

Kolb, 2009).  The KLSI was theoretically rooted 

in Jung’s (1971) psychological trait theory 

(Kolb, 1984). 

More recently, the Paragon Learning Style 

Inventory (PLSI) (Shindler & Yang, 2003) 

emerged as an alternative to Kolb’s often-

criticized model for its overly complex applica-

tion (Loo, 1999).  Similar to the KLSI, Jung’s 

(1971) four dimensions of extroversion-

introversion, sensation-intuition, thinking-

feeling, and judging-perceiving function as the 

theoretical foundation for the PLSI.  The 52 

items making up the PLSI were constructed us-

ing a single question or stem statement with two 

opposing statement choices.  Shindler and Yang 

(2003) indicated that the first two Jungian types, 

extroversion versus introversion and sensation 

versus intuition, most influence how an individ-

ual learns and performs in an academic setting, 

and they named and described four learning 

styles associated with the two type dimensions. 

Action Oriented Realists are people who are 

both extraverted and sensate.  They thrive on 

action and prefer to work in groups.  They are 

also impatient with slow, complicated situations 

and place high value on practical results.  Action 

Oriented Innovators are people who are both 

extraverted and intuitive.  They share their 

thoughts openly and enjoy testing their many 

theories with the group.  They are also deterred 

by details and routine activities.  Thoughtful Re-

alists are people who are both introverted and 

sensate.  They make careful, steady choices and 

prefer to work alone.  Although they are not ex-

pressive by nature, they are detailed observers.  

Finally, Thoughtful Innovators are people who 

are both introverted and intuitive.  They are ex-

cellent problem solvers and prefer to work alone 
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on their own thoughts and ideas.  They are fas-

cinated with scientific ideas and are future ori-

ented. (Shindler & Yang, 2003) 

Many agricultural education scholars have 

focused their work on the impact of learning 

styles on various attributes including teaching 

impact, learning outcomes, satisfaction with 

schooling and mentoring experiences, and crea-

tive thinking (Cano & Garton, 1994; Cano et al., 

1992; Dyer & Osborne, 1996; Friedel & Rudd, 

2006; Garton et al., 1999; Lambert et al., 2010; 

Marrison & Frick, 1994; Whittington & Raven, 

1995).  The wider body of educational research 

(Hansen & Stansfield, 1982; McDonald, 1984; 

Mehdikhani, 1983; Miller, 1991; Paradise & 

Block, 1984) has also used learning styles as a 

key variable for examining the impact of style 

upon similar constructs, with similar results – no 

significant differences between groups.  These 

findings incriminate learning styles as an incon-

clusive variable for predicting teaching and 

learning outcomes.  

However, the majority of learning style re-

search has been conducted in formal classroom 

settings, whereas FFA camps are noted as non-

formal learning environments (Kasworm, Rose, 

& Ross-Gordon, 2010).  There is a paucity of 

research examining the effect of learning styles 

of leaders and learners in non-formal settings; 

therefore, research exploring the impact of 

camper learning style on learning outcomes in 

an FFA camp setting was warranted (Brown & 

Terry, 2013). 

 

Theoretical Lens 

 

Jung (1971) outlined traits that affect how 

people learn, act, think, communicate, and view 

the world.  He identified four factors that deter-

mine a person’s psychological type using four 

continua: Extrovert-Introvert, Sensate-iNtuitive, 

Thinker-Feeler, and Judger-Perceiver. People 

trend naturally toward one characteristic of each 

dyad, resulting in 16 possible psychological 

types.  Each type predicts how people learn, be-

have, and interact with others.  

Extroverts are drawn to other people or ob-

jects as a source of energy, while introverts draw 

energy from the self (Jung, 1971).  Shindler and 

Yang (2003) explained further that extroverts 

are more comfortable and confident in social 

environments and gain their ideas from external 

forces, while introverts prefer to work alone, set 

their own standards, and acquire ideas from 

within. 

Intuition or sensation explains how people 

process and make meaning of ideas.  Shindler 

and Yang (2003) explained that sensates view 

ideas as physical and real, whereas intuitives 

operationalize ideas as real and see them “as a 

world in and of themselves” (p. 2).  Sensates 

rely on folk knowledge and value practical 

viewpoints, whereas intuitives value imagination 

and are future-oriented (Jung, 1971). 

While making decisions, people either rely 

primarily on thought or feeling to guide them 

(Jung, 1971).  “Thinkers tend to make decisions 

based on logic and ideas whereas feelers tend to 

make decisions based more on relation to people 

and how their actions affect others, especially 

their feelings” (Shindler & Yang, 2003, p. 2).  

Further, feelers dislike conflict and stimulate 

enthusiasm among groups (Shindler & Yang, 

2003).  Finally, thinkers are unprejudiced in con-

flict and require reason when making decisions 

(Shindler & Yang, 2003). 

Judgers and perceivers differ in their orien-

tation to the external environment (Jung, 1971).  

Perceivers struggle to make decisions and prefer 

to maintain several options for action (Shindler 

&Yang, 2003).  Perceivers are spontaneous peo-

ple and tolerate the differences they have with 

others, while judgers are decisive rather than 

curious and can suffer from rash decision-

making (Shindler &Yang, 2003).  Shindler and 

Yang (2003) have taken Jung’s personality pro-

files and applied them to learning styles vs. per-

sonality styles alone. 

 

Purpose, Objectives, and Hypotheses 

 

The purposes of this study were to explore 

the interaction between learning outcomes and 

learning style of Oklahoma FFA Alumni Lead-

ership Camp participants (campers), and investi-

gate the relationship between campers’ attitudes 

about camp and their learning style. The follow-

ing objectives were formulated to accomplish 

the purposes: 

 

1. Determine the preferred learning 

style of campers. 
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2. Determine relationships between 

campers’ preferred learning style 

and their attainment of knowledge 

associated with the curriculum 

taught during the camp. 

3. Determine the relationship between 

campers’ learning style and their re-

tention of knowledge gained during 

the camp. 

4. Determine if a relationship exists 

between campers’ learning style and 

their attitude about the camp experi-

ence. 

The following hypotheses were formulated 

for the second and third objectives and guided 

the statistical analysis of the study: 

 

Objective 2 

H0:  No difference existed between pre-

test and posttest scores of campers 

with differing learning styles. 

H0:  No interaction existed between pre-

test and posttest scores of campers 

and their personal learning style. 

Objective 3 

H0:  No difference existed between pre-

test, posttest, and delayed posttest 

scores of campers with differing 

learning styles. 

H0:  No interaction existed between pre-

test, posttest, and delayed posttest 

scores of campers and their person-

al learning style. 

 

Methodology 

 

Population and Sampling 

 

The target population for this study was 

FFA members who participated in the Oklahoma 

FFA Alumni Leadership Camp, summer 2011.  

Because the target population exceeded 1,500 (N 

= 1,543), a random sample was drawn to select 

the subjects.  Individual campers were assigned 

a number during the camp registration process 

and matched to a list of randomized numbers 

generated using a web-based randomization tool 

(randomizer.org).  

Although a sample of 60 was needed to 

reach maximum statistical power with a moder-

ate effect size (Faul, Erdfelder, Lang, & Buch-

ner, 2007), generalization to the population was 

desired; therefore, a sample size larger than 60 

was necessary.  Krejcie and Morgan’s (1970) 

Table for Determining Sample Size from a Given 

Population was utilized to determine the appro-

priate sample size (n = 310) for the study popu-

lation (N = 1,543).  To ensure a final sample size 

large enough to generalize study results, we 

chose to randomly sample 435 campers after 

approval from the Institutional Review Board at 

Oklahoma State University.  Ultimately, the 

sample was reduced to 395 due to a lack of pa-

rental consent from 40 campers.  In all, 344 FFA 

members participated in the study while at 

camp, resulting in an 87% response rate.  Ac-

cording to Lindner, Murphy, and Briers (2001), 

a response rate at this level requires no further 

procedures to control for non-response error. 

 

Research Design 

 

The objectives of this study were met by us-

ing a split-plot factorial repeated measures qua-

si-experimental design.  The study was deemed 

quasi-experimental because campers were not 

randomly assigned to treatment groups (Kirk, 

1995) due to the natural occurrence of learning 

styles among individuals.  According to Field 

(2009), study participants are required to com-

plete all levels of the quasi-experiment when 

using the repeated-measures research design.  

The three levels of this repeated-measures quasi-

experiment were a pretest, posttest, and delayed 

posttest.  To meet the objectives of the study, 

student learning style was identified, student 

cognitive gain and retention was determined by 

pretest, posttest, and delayed posttest scores, and 

students were split into four test groups based on 

their preferred learning styles to determine if 

their individual style affected their level of cog-

nitive gain and retention of material taught dur-

ing small group breakout sessions.  Small groups 

convened seven times during the four-day camp, 

which resulted in 12 hours of treatment.  Each 

small group was led by a post high school (age 

18-19), former FFA member known as a Small 

Group Leader (SGL).  

Steinberg (2008) defined an independent 

variable as “the treatment or condition that the 

researcher expects will make subjects perform 

either better or worse on some measure of be-
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havior” (p. 142).  The independent variables in 

the quasi-experimental component were the four 

learning styles: (a) Action Oriented Realists, (b) 

Action Oriented Innovators, (c) Thoughtful Re-

alists, and (d) Thoughtful Innovators (Shildler & 

Yang, 2003).  Camper attitude scores pertaining 

to evaluation, potency, and activity of camp also 

served as independent variables in secondary 

data analysis procedures designed to meet the 

fourth research objective. 

Dependent variables are “the measured out-

come or behavior, which the researcher then as-

sumes is attributable to the treatment” (Stein-

berg, 2008, p. 142).  Three repeated measures of 

knowledge related to communications served as 

the dependent variables for this study.  Those 

measures were collected in the form of a pretest, 

posttest, and delayed posttest. 

In experimental design research, there are 

eight primary threats to internal validity: (a) his-

tory, (b) maturation, (c) testing, (d) instrumenta-

tion, (e) statistical regression, (f) differential se-

lection of participants, (g) mortality, and (h) se-

lection-maturation interaction (Gay, Mills, & 

Airasian, 2009).  Three tactics for overcoming 

threats to internal validity in experimental re-

search are random assignment of subjects, ran-

dom selection of subjects, and researcher control 

over other nuisance variables (Gay et al., 2009).  

Although extensive precautions were taken to 

ensure that threats to internal validity were ad-

dressed, some threats were unavoidable due to 

the quasi-experimental nature of the study.  

Campers were not randomly assigned to treat-

ment groups; therefore, nuisance variables could 

have skewed the data.  

 

Data Collection Instruments 

 

Through a thorough review of the literature, 

we determined that the Paragon Learning Style 

(PLSI), a widely used 52-item instrument, was 

the most appropriate learning style inventory to 

meet the objectives of the study (Shindler & 

Yang, 2003).  Items of the PLSI were construct-

ed using a single question or stem statement 

with two opposing answers or statement choices.  

This standardized instrument has been reviewed 

continuously to increase reliability and improve 

validity for more than 10 years.  Shindler and 

Yang (2003), creators of the instrument, report-

ed split-half reliability coefficients between .90 

and .94 for each of the four dimensions.  Based 

on this report, the instrument was considered 

valid and reliable. 

An original instrument was created to assess 

camper’s cognitive gain of concepts associated 

with the curriculum taught during camp small 

group breakout sessions.  The instrument, Camp 

Communications Content Examination (CCCE), 

was a criterion-referenced test.  State FFA staff 

and Alumni Camp planners collaborated with us 

to identify objectives of the curriculum, which 

focused on personal communication, team 

communication, and family communication.  

The CCCE was composed of 17 multiple-choice 

items. 

A panel of experts comprised of two leader-

ship curriculum specialists, three agricultural 

education teacher educators, and three students 

from high schools in Oklahoma, reviewed the 

CCCE for face and content validity.  Creswell 

(2008) explained, “content validity is the extent 

to which the questions on the instrument and the 

scores from these questions are representative of 

all the possible questions that a researcher could 

ask about the content or skills” (p. 172).  Two 

leadership curriculum specialists were included 

on the review panel primarily for the purpose of 

reviewing each test item for content validity.  

Both of the leadership curriculum specialists had 

experience writing curriculum and assessments 

for FFA leadership seminars and conferences 

such as Made for Excellence and the Washing-

ton Leadership Conference.  Teacher education 

faculty members in agricultural education were 

also included on the panel due to their expertise 

in constructing summative education assess-

ments.  Panel members were tasked with deter-

mining if the test items were constructed appro-

priately.  Finally, three Oklahoma high school 

students were asked to review the CCCE prima-

ry for face validity.  The three students reviewed 

the instrument to ensure that all test items and 

directions were written at an age-appropriate 

level and were easy to comprehend.  After two 

rounds of reviews and feedback from the panel, 

minor changes were made to the instrument.  As 

a result of these procedures, the CCCE was 

deemed a valid instrument. 

Reliability “is the ability of the measure to 

produce the same results under the same condi-
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tions” (Field, 2009, p. 12).  Wiersma and Jurs 

(1990) suggested eight methods to establish reli-

ability of a criterion-referenced examination in-

cluding homogeneous items, discriminating 

items, enough items, high quality copying and 

format, clear directions for the students, a con-

trolled setting, motivating introduction, and clear 

directions for the scorer.  To ensure test reliabil-

ity, we carefully considered and applied these 

eight directives when constructing the CCCE.  

Multiple sources in the literature described the 

relevant function of reliability indices in criteri-

on-referenced tests (Kane, 1986; Lang, 1982; 

Popham & Husek, 1969; Wiersma & Jurs, 

1990).  The Kuder-Richardson (KR20) formula 

(Cronbach, 1970), a test for internal consistency 

used commonly in association with criterion-

referenced exams, was used to test the CCCE for 

internal consistency.  The CCCE produced a 

coefficient of .52 (KR20), which is acceptable 

for criterion-referenced exams (Kane, 1986).  

Based on these efforts, the CCCE was deter-

mined to be a valid and reliable instrument. 

We developed the Alumni Camp Attitude 

Assessment (ACAS) semantic differential (Os-

good, Suci, & Tannenbaum, 1965) to determine 

the attitudes of campers regarding the camp ex-

perience in the areas of evaluation, potency, and 

activity.  Following the advice of Isaac and Mi-

chael (1995), we chose five adjective pairs for 

each of the three factors, and varied the ar-

rangement of each adjective pair so that the po-

tent, evaluative, and active ends of the scales 

were positioned on both the left and right posi-

tions of the seven-point scale to avoid the devel-

opment of response patterns.  Fifteen pairs of 

polar adjectives were chosen to be included in 

the sematic differential.  According to Isaac and 

Michael (1995), an attitude score between 1.00 

and 3.99 is considered negative, a score between 

4.00 and 4.99 is considered neutral, and a score 

between 5.00 and 7.00 is considered positive. 

The ACAS was reviewed for face and con-

tent validity by the same panel of experts that 

reviewed the CCCE.  All adjective sets were 

chosen from the list of factor-analyzed adjective 

pairs developed by Osgood et al. (1965) and 

were standardized.  We chose to conduct a post-

hock reliability analysis of the ACAS because 

the instrument was administered to students ra-

ther than adults.  The ACAS produced a reliabil-

ity coefficient of .70 (Cronbach’s Alpha).  

 

Procedures 

 

During the registration period for each of the 

four sessions of camp, randomly selected camp-

ers were hand delivered a packet containing two 

instruments: a content examination designed to 

measure cognitive gain of camp curriculum; and 

the Paragon Learning Style Inventory (PLSI) 

(Shindler & Yang, 2003), designed to measure 

camper learning styles.  This administration 

served as the pretest.  Before leaving camp, the 

same campers were asked to complete the CCCE 

as a posttest and the ACAS.  

Six months later (January 2012), participants 

were mailed the CCCE as a delayed posttest 

measure.  The decision to administer the CCCE 

six months after the camp experience was sup-

ported in educational literature (Berti & Andrio-

lo, 2012).  As supported in literature, the results 

of the delayed posttest were used to determine 

the level of cognitive retention (Fleming & Al-

exander, 2001; Hall & Edmondson, 1992; 

Ramraje & Sable, 2011).  Dillman (2000) ex-

plained that survey implementation has a much 

greater bearing on response rate than the actual 

design and quality of the questionnaire and out-

lined five elements for achieving high response 

rates: (a) creation of a respondent-friendly ques-

tionnaire, (b) four separate mailings to each sub-

ject by first class mail, with an additional special 

contact, (c) return envelopes with first class 

stamps, (d) personalized mailings to each sub-

ject, and (e) prepaid incentives.  Dillman’s 

(2000) design was followed to contact the teach-

ers of each subject rather than to communicate 

with each camper individually.  

Two hundred and forty-three campers com-

pleted and returned the delayed posttest resulting 

in a 70.63% response rate.  The best method to 

control for nonresponse error, a threat to exter-

nal validity, is to compare those who responded 

to those who did not (Lindner et al., 2001).  We 

contacted agricultural education teachers who 

did not return their students’ instruments by tel-

ephone to request the completed instruments 

from the sample.  Twenty instruments were 

completed and received through this process, 

meeting the minimum standard for the number 



Brown and Kelsey  The Impact of Learning… 

Journal of Agricultural Education 212 Volume 54, Issue 4, 2013 

of subjects needed to represent non-respondents 

(Lindner et al., 2001).  A t-test analysis showed 

no significant differences between the respond-

ents and non-respondents [t (261) = -.56, p = 

.58].  It was, therefore, determined that the re-

spondents were representative of the population 

and the results can be generalized to the popula-

tion. 

 

Data Analysis  

 

All data were analyzed using Statistical 

Package for Social Sciences (SPSS) version 20 

for Macintosh computers.  To reduce human 

error, we also used SPSS to calculate individual 

camper scores for all three levels of the CCCE 

and to calculate mean scores for the three atti-

tude factors associated with the ACAS.  The 

split-plot factorial (SPF) design was used to 

meet the second and third objectives and was the 

primary analysis procedure.  SPF designs test for 

between-subjects effects and within-subjects 

effects (Kirk, 1995).  This study employed a 

SPF-4x2 design that tested differences among 

four between-subjects groups (learning styles), 

differences between two repeated measures (pre-

test and posttest scores) and determined if an 

interaction existed between learning styles and 

test scores.  We also utilized an SPF-4x3 design, 

which included one additional repeated measure 

(delayed posttest) to test for between-subjects 

effects and within-subjects effects when the de-

layed posttest was added to the analysis.  Field 

(2009) explained that a test for sphericity is not 

necessary when an analysis includes only two 

repeated measures.  Therefore, Mauchly’s 

(1940) sphericity test was only used as part of 

the SPF-4x3 analysis.  Mauchly’s (1940) test for 

sphericity was non-significant (p = .43); there-

fore, the assumption of sphericity was met.  Fur-

thermore, Levene’s (1960) test for homogeneity 

of variance was used to determine that there 

were no significant differences between the var-

iances of each group.  Levene’s (1960) test pro-

duced a p value of .86 when comparing group 

variances for the pretest, a p value of .14 when 

comparing group variances for the posttest, and 

a p value of .65 when comparing group vari-

ances for the delayed posttest.  

The fourth objective was analyzed using a 

one-way ANOVA to test if relationships existed 

between campers’ preferred learning style and 

their attitude score.  Appropriate statistical tests 

were used to determine that all assumptions 

were met during the secondary data analysis 

procedures.  

Partial eta squared (ηp
2
) is a suitable statistic 

to calculate effect size in a repeated measures 

design with more than two independent varia-

bles (Richardson, 2011).  Cohen (1965) ex-

plained that the partial eta squared statistic (ηp
2
) 

is appropriate because other non-error causes of 

variation are partialed out of the analysis.  

Therefore, partial eta squared (ηp
2
) was utilized 

to report effect sizes for both SPF analyses.  

 

Findings 

 

The first objective was to determine the pre-

ferred learning style of campers.  Approximately 

60% of the respondents possessed an extraverted 

learning style (f = 206).  The most common 

learning style among campers was Action Ori-

ented Realists (f = 108; 31.40%) followed by the 

second extraverted learning style, Action Ori-

ented Innovators (f = 98; 28.48%).  Thoughtful 

Realists, an introverted learning style, accounted 

for 28.40% (f = 97) of the sample while 11.92% 

(f = 41) were Thoughtful Innovators, an intro-

verted learning style. 

The second objective determined relation-

ships between campers’ preferred learning style 

and their attainment of knowledge associated 

with the curriculum taught during camp.  The 

size of each treatment group and the group mean 

pre-test and post-test score can be found in Ta-

ble 1. 
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Table 1 

 

Mean Raw Pretest and Posttest Scores and Percentages that were Correct by the Treatment Group (n = 

344) 

 

 Treatment Group  f M SD % Correct 

Pre-Test Action Oriented Realists (ES) 108 5.12 1.93 30.12 

 Action Oriented Innovators (EN) 98 5.18 1.85 30.47 

 Thoughtful Realists (IS) 97 5.34 1.92 31.41 

 Thoughtful Innovators (IN) 41 5.20 2.09 30.59 

 Overall 

  

344 5.21 1.92 30.65 

Post-Test Action Oriented Realists (ES) 108 10.13 2.74 59.59 

 Action Oriented Innovators (EN) 98 9.52 2.37 56.00 

 Thoughtful Realists (IS) 97 9.64 2.64 56.71 

 Thoughtful Innovators (IN) 41 9.83 2.61 57.82 

 Overall 344 9.78 2.59 57.53 

 

There was no difference between pretest and 

posttest scores of Oklahoma FFA Alumni Lead-

ership Camp attendees with differing learning 

styles.  Between-subjects effects, learning styles, 

were not significant [F(3, 1) = .38, p = .77].  

Levene’s test of equality of error variances was 

non-significant; therefore, equal variances were 

assumed.  Because there were only two repeated 

measures, Mauchly’s test of sphericity was not 

necessitated (Field, 2009).  The observed power 

for the statistical analysis was low (.13) due to a 

negligible effect size (ηp
2 
= .003). 

There was no interaction between pretest 

and posttest scores of Oklahoma FFA Alumni 

Leadership Camp attendees and their personal 

learning style.  The interaction between learning 

style and time was not significant [F(3, 3) = 

1.52, p = .21].  Levene’s test of equality of error 

variances was non-significant; therefore, equal 

variances were assumed.  Although the analysis 

employed a large n, the observed power for the 

statistical analysis was moderate (.40) due to a 

negligible effect size (ηp
2 
= .01). 

The third objective sought to determine the 

relationship between campers’ learning style and 

their retention of knowledge gained during the 

camp. Table 2 displays the size of each treat-

ment group and the group mean pre-test, post-

test, and delayed post-test score. 
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Table 2 

Mean Raw Pretest, Posttest, and Delayed Posttest Scores and Percentages that were Correct by the 

Treatment Group (n = 243) 

 Treatment Group n M SD % Correct 

Pre-Test Action Oriented Realists (ES) 76 4.97 1.97 29.24 

 Action Oriented Innovators (EN) 68 5.16 1.84 30.35 

 Thoughtful Realists (IS) 67 5.51 1.94 32.41 

 Thoughtful Innovators (IN) 32 5.41 1.88 31.82 

 Total 

 

243 5.23 1.92 30.76 

Post-Test Action Oriented Realists (ES) 76 10.07 2.89 59.24 

 Action Oriented Innovators (EN) 68 9.30 2.24 54.71 

 Thoughtful Realists (IS) 67 9.73 2.67 57.24 

 Thoughtful Innovators (IN) 32 10.03 2.44 59.00 

 Overall 243 9.75 2.61 57.35 

Delayed 

Post-Test 

 

Action Oriented Realists (ES) 

 

76 

 

7.38 

 

2.57 

 

43.41 

 Action Oriented Innovators (EN) 68 6.76 2.21 39.76 

 Thoughtful Realists (IS) 67 7.19 2.43 42.29 

 Thoughtful Innovators (IN) 32 7.41 2.28 43.59 

 Total 243 7.16 2.40 42.12 

Note. Participant mortality occurred between posttest and delayed posttest completion. 

 

There was no difference between pretest, 

posttest, and delayed posttest scores of Oklaho-

ma FFA Alumni Leadership Camp attendees 

with differing learning styles.  The between sub-

jects-effects, learning styles, were not statistical-

ly significant [F(3, 1) = 1.12, p = .34].  Levene’s 

test of equality of error variances was non-

significant; therefore, equal variances were as-

sumed.  Mauchly’s test of sphericity was non-

significant.  Therefore, sphericity was assumed. 

The observed power for the statistical analysis 

was low (.30) due to a negligible effect size (ηp
2 

= .01). 

There was no interaction between pretest, 

posttest, and delayed posttest scores of Oklaho-

ma FFA Alumni Leadership Camp attendees and 

their personal learning style.  The interaction 

between learning style and time were not signif-

icant [F(3, 2) = 1.02, p = .41].  Levene’s test of 

equality of error variances was non-significant, 

and thus, equal variances were assumed.  The 

observed power for the statistical analysis was 

moderate (.41) due to a negligible effect size (ηp
2 

= .01). 

The fourth objective was to determine if a 

relationship exists between campers’ learning  

 

 

style and their attitude about the camp experi-

ence.  Table 3 displays the mean attitude scores 

of campers by their treatment group (learning 

style).  Mean learning style scores pertaining to 

camper evaluation of the camp experience were 

significantly different [F(3, 340) = 3.11, p = 

.03].  A pairwise comparisons analysis revealed 

that Action Oriented Realists (ES) evaluated the 

camp experience significantly higher than 

Thoughtful Realists (IS) or Thoughtful Innova-

tors (IN).  No statistically significant differences 

existed when comparing treatment group mean 

attitude scores associated with the potency of the 

camp experience [F(3, 340) = .73, p = .54].  Dif-

ferences among mean group scores associated 

with activeness of the camp experience were 

statistically significant [F(3, 340) = 3.30, p = 

.02].  A pairwise comparison indicated that Ac-

tion Oriented Realists (ES) and Action Oriented 

Innovators (EN) rated the activity of camp sig-

nificantly higher than did the Thoughtful Real-

ists (IS).  Statistically significant differences 

existed among overall mean attitude scores by 

treatment group [F(3, 340) = 3.22, p = .02].  A 

pairwise comparisons analysis indicated that the 

overall attitude scores of Action Oriented Real-

ists (ES) and Action Oriented Innovators (EN) 
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were statistically significantly higher than the 

scores of Thoughtful Realists (IS) and Thought-

ful Innovators (IN). 

 

Table 3 

 

Mean Camper Attitude Scores by Treatment Group (n = 344) 

 

Learning Style 
Evaluation 

of Camp
a
 

Potency of 

Camp
a
 

Activity of 

Camp
a
 

Overall 

Attitude
a
 

Action Oriented Realists (ES) 6.67 4.97 5.48 5.71 

Action Oriented Innovators (EN)  6.62 5.03 5.53 5.73 

Thoughtful Realists (IS) 6.49 4.95 5.23 5.58 

Thoughtful Innovators (IN) 6.45 4.86 5.33 5.55 

Total 6.58 4.97 5.42 5.66 
a
Scale: 1.00 – 3.99 = negative attitude; 4.00 – 4.99 = neutral attitude; 5.00 – 7.00 = positive attitude. 

 

Conclusions, Implications, and  

Recommendations 

 

In conclusion, campers’ learning styles mir-

ror roughly the learning styles of the general 

population as reported by Shindler and Yang 

(2003).  As with the general population, camper 

learning styles are varied and in proportion to 

society at large.  Campers from all four learning 

styles were attracted to the camp and had an 

overall positive experience.  Further research is 

needed to analyze the learning styles of FFA 

members who chose to attend camp more than 

once to determine if a particular type of learner 

is attracted to the format and programs of camp.  

According to Jung’s (1971) type theory, extra-

verted learners are more comfortable in a camp 

setting than introverts due to the considerable 

emphasis on group work, intense large group 

interactions.  Extroverts may be overrepresented 

in the return camper category. 

Learning style had no effect on the amount 

of information campers learned during small 

group breakout sessions.  Therefore, we failed to 

reject both null hypotheses associated with the 

second objective.  This conclusion contradicts 

Jung’s (1971) psychological type theory as in-

troverts are predicted to experience a learning 

barrier when participating in a group-learning 

environment as was created during small group 

breakout sessions.  Theory suggests that small 

groups are more satisfying for extraverted learn-

ers who thrive in group environments and  

 

 

learn best by sharing their thoughts with others 

(Jung, 1971).  The findings of this study add to 

the divergent field of literature pertaining to 

learning style in both agricultural education as 

well as other educational disciplines (Cano, et 

al., 1992; Garton et al., 1999; Marrison & Frick, 

1994; Thornton, Haskell, & Libby, 2006; Whit-

tington & Raven, 1995) and confirms the find-

ings of Marrison and Frick (1994) who found 

that learning style produced no significant dif-

ferences in academic achievement.  

Preferred learning style had no effect on the 

amount of information learned or retained by  

campers when comparing mean scores of pre-

tests, posttests, and delayed posttests.  Further, 

there was no interaction between time and learn-

ing style, which indicates that learning style did 

not impact the amount of information campers 

retained six months later.  Therefore, we failed 

to reject both null hypotheses formulated for 

objective three.  We conclude that learning style 

was not a factor in student learning outcomes or 

retention in a non-formal camp environment.  

This conclusion aligns with the findings of Han-

sen and Stansfield (1982), McDonald (1984), 

Mehdikhani (1983), and Paradise and Block 

(1984) who also found that learning style did not 

impact student learning outcomes in formal edu-

cation environments. 

Attitudes regarding camp were significantly 

different among learning style groups.  Extro-

verts evaluated the camp higher than introverts, 

had a more positive attitude, and rated the activi-

ty of the camp higher than introverts.  All four 
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types of learners rated potency equally, which 

agrees with the findings associated with objec-

tives two and three.  Campers’ preferred learn-

ing style did not influence their learning out-

comes or their attitude pertaining to the potency 

of camp.  We conclude that extroverts, who are 

drawn to socially charged situations, benefited 

more from camp in the affective domain than 

did introverts.  Introverts enjoy working alone, 

need more quiet time for reflection, and are 

more satisfied with fewer social interactions 

than extroverts (Shindler & Yang, 2003).  Re-

search indicates that attitude development is pro-

foundly important, perhaps more important than 

cognitive development, when preparing students 

for their post-school lives (Popham, 2009).  We 

recommend that camp directors attend better to 

the unique social needs of introverts by planning 

more activities to be completed solo or in very 

small groups of two people.  For example, camp 

planners could design a culminating individual 

project that provides an opportunity for campers 

to reflect on the camp experience and create a 

tangible product that exhibits their own personal 

growth.  These conclusions and recommenda-

tions, when appropriate, should be transferred to 

other FFA non-formal education programs at the 

local, state, and national levels. 
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Agricultural mechanics coursework has historically been considered an important and necessary con-

struct of the secondary agricultural education curriculum (Burris, Robinson, & Terry, 2005).  With ex-

pectations of offering secondary agricultural mechanics coursework apparent, it is vital that agricultural 

education teachers be prepared to address these curriculum needs.  Recent evidence (Burris, McLaugh-

lin, McCulloch, Brashears, & Fraze, 2010) indicated that many agricultural education teachers (particu-

larly early-career teachers) felt less comfortable teaching agricultural mechanics than other agricultural 

content areas.  Hubert and Leising (2000) indicated, on average, potential agriculture education teachers 

are only required to enroll in two (2) three-credit hour courses to meet certification requirements.  The 

purpose of this study was to describe potential relationships between the quantity of agricultural mechan-

ics training and skills received at the secondary and at the post-secondary levels.  Correlations were cal-

culated to determine the magnitude of these relationships.  Statistically significant, positive correlations 

were found in each of the skill areas.  The researchers recommend that agricultural mechanics course-

work be increased and enhanced at teacher preparation institutions.  Also, the modernization of second-

ary and post-secondary agricultural mechanics facilities and curricula to reflect increases in available 

technologies should be considered as a method to enhance students’ interests in the content area.  

 

Keywords: agricultural mechanics; agricultural education; secondary teachers; Iowa 
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 Agricultural mechanics coursework has his-

torically been considered an important and nec-

essary construct of the secondary agricultural 

education curriculum (Anderson, Velez, & An-

derson, 2011; Burris et al., 2005).  Agricultural 

mechanics content provides students with oppor-

tunities to engage in hands-on learning experi-

ences that emphasize cognitive development, 

mechanical skill attainment, and academic con-

cept application through a technology-rich con-

text (Hubert & Leising, 2000; Parr, Edwards, & 

Leising, 2009).  Further, the agricultural industry 

has indicated a desire for entry-level employees 

to possess basic mechanical skills (Ramsey & 

Edwards, 2011), demonstrating industry-led 

support for secondary mechanics education.  As 

a result, these requests continue to drive enroll-
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ment in these courses (Burris et al., 2005; Hu-

bert & Leising, 2000). 

 With the expectations of offering secondary 

agricultural mechanics coursework apparent, it 

is vital that agricultural education teachers be 

prepared to offer such courses.  Recent evidence 

(Burris et al., 2010) indicated many agricultural 

education teachers (particularly early-career 

teachers) felt less comfortable teaching agricul-

tural mechanics than other agricultural content 

areas.  However, these comfort levels seemed to 

change over time. Burris et al. (2010) further 

explained this situation by stating that “[a] pos-

sible explanation… is that teachers are more 

confident in that subject as their time in agricul-

tural mechanics lab increases” (p. 29).  Perhaps 

agricultural mechanics training prior to the first-

year teaching experience could increase comfort 

in teaching agricultural mechanics. 

 Research has indicated that previous experi-

ence in a particular content area (i.e., agricultur-

al mechanics) creates higher self-confidence 

regarding the given subject (Burris et al., 2010; 

Stripling & Roberts, 2012).  Experiential learn-

ing processes provide opportunities for personal 

development, increased comprehension of skills, 

and valuable educational opportunities that em-

phasize real-world learning, all of which are 

emphasized in the secondary agricultural educa-

tion philosophy (Roberts, 2006).  Thus, the es-

tablishment of a link between teachers’ own ex-

periences as secondary agricultural education 

students and the desire to teach the subject as 

teachers themselves becomes clearer.  As agri-

cultural education teachers engage in additional 

experiential learning activities (such as agricul-

tural mechanics instruction) that result in posi-

tive experiences, it is reasonable to postulate that 

they will gravitate toward teaching additional 

levels of that particular content (Krysher, Robin-

son, Montgomery, & Edwards, 2012).  

 Reis and Kahler (1997) discovered that stu-

dents who enrolled in secondary agricultural 

education programs in Iowa exhibited dissatis-

faction with the agricultural mechanics course-

work offered.  However, these students ex-

pressed higher satisfaction with other laboratory 

facilities available to them.  It is conceivable that 

students in other states could hold these views as 

well.  Teachers can wield considerable influence 

on the achievement of students enrolled in agri-

cultural education programs (Park & Osborne, 

2007; Sankey & Foster, 2012).  Perhaps teach-

ers’ preparation and experience in agricultural 

mechanics (or lack thereof) may have hindered 

the educational potential of the mechanics labor-

atory.  As laboratories remain an important 

component of agricultural education programs 

(Phipps, Osborne, Dyer, & Ball, 2008; Shoul-

ders & Myers, 2012), it is vital that quality 

learning experiences occur within those envi-

ronments to provide students with high-quality 

agricultural education instruction.  Robust sec-

ondary and post-secondary programs must be 

present to prepare the next generation of agricul-

tural education teachers in a wide variety of 

ways (Phipps et al., 2008).  Are agricultural me-

chanics teachers, laboratories, and curricula pre-

pared to address the need for high-quality learn-

ing endeavors? 

 Fraze, Wingenbach, Rutherford, and 

Wolfskill (2011) concluded that secondary stu-

dents’ perceptions of agricultural content can be 

positively impacted through engaging and inter-

esting education activities.  Agricultural educa-

tion coursework (such as agricultural mechanics 

courses) utilizes a broad spectrum of experienc-

es and activities to engage students through em-

phasis on critical-thinking skills, competence 

development, and hands-on learning (Baker, 

Robinson, & Kolb, 2012; Phipps et al., 2008).  

The possibility exists that because secondary 

students base educational pursuits on previous 

experiences and perceptions in a content area 

(Fraze et al., 2011; Sutphin & Newsom-Stewart, 

1995), post-secondary students may do the 

same.  Could this be true for pre-service agricul-

tural education teachers as well?  Ultimately, the 

question becomes whether or not prior experi-

ence in secondary agricultural mechanics 

coursework affects pre-service agricultural edu-

cation teachers’ intentions to enroll in post-

secondary agricultural mechanics courses. 

 

Theoretical Framework 

 

 The fundamental theory that guided this 

study was grounded in the Theory of Reasoned 

Action as framed by Fishbein and Ajzen (1975) 

(see Figure 1).  This theory was selected based 

on the researchers’ initial posit that perhaps pre-

vious experience in secondary agricultural me-
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chanics coursework was relative to pre-service 

teachers’ intentions to pursue enrollment in post-

secondary agricultural mechanics coursework.  

As adapted to this study, the Theory of Rea-

soned Action suggests those current agricultural 

education teachers’ personal experiences, obser-

vations, knowledge, and values about agricultur-

al mechanics were gained while they were at the 

secondary level, which affected their willingness 

to pursue agricultural mechanics classes at the 

post-secondary level.  In turn, this also affected 

their beliefs, intentions, and decisions to teach 

agricultural mechanics as secondary teachers.  

Thus, pre-service agricultural education teach-

ers’ attitudes about agricultural mechanics in 

secondary agricultural education are a likely de-

terminant of the extent to which agricultural ed-

ucation teachers pursue agricultural mechanics 

courses at the post-secondary level. 

 

 

 

Figure 1. Theory of Reasoned Action (Adopted from Fishbein & Ajzen, 1975). 

 

When considering the Theory of Reasoned 

Action, the researchers postulated that pre-

service teachers’ prior experiences with second-

ary agricultural mechanics held influence over 

their intentions to enroll in post-secondary agri-

cultural mechanics coursework.  The pre-service 

teachers’ exposure to secondary agricultural me-

chanics helped to develop their Beliefs and 

Evaluations based on their perceptions of their 

experiences (i.e., positive or negative) and that 

their Attitude[s] toward Behavior were thus af-

fected.  Further, these pre-service teachers’ en-

rollment choices could have resulted from Nor-

mative Beliefs and Motivation to copy (e.g., 

pressures based on the actions and beliefs of 

peers, teachers in the profession, and teacher 

educators), as these parties could have held in-

fluence over decisions to enroll in post-

secondary agricultural mechanics coursework.  

Pre-service teachers’ enrollment choices could 

further have been based around Subjective 

Norm[s] (i.e., pressures, beliefs, and philoso-

phies from others in the profession).  As a result 

of these four primary factors, pre-service teach-

ers’ Behavioral Intention[s] (e.g., intended 

course enrollment) could have been shaped into 

the final Actual Behavior (i.e., choice of enroll-

ment in post-secondary agricultural mechanics 

coursework). 

 In addition to the Theory of Reasoned Ac-

tion, Nora’s (2003) Student/Institution Engage-

ment Model emphasized the unique interaction 

between the student and the institution as well as 

prior research around students’ interests in and 

decisions to pursue a STEM major which could 

include agricultural education.  Students bring 

pre-college characteristics to college, such as 

high school experiences and prior academic 

achievement.  These characteristics can influ-

ence their college experiences and subsequent 

connection to the institution, their chosen degree 

and the courses selected.  The prior experiences 

and pre-college characteristics described by 

Nora’s (2003) Student/Institution Engagement 
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Model (e.g., secondary school experiences) are 

congruent with the Beliefs and Evaluations, Atti-

tude toward Behavior, Behavioral Intentions and 

Actual Behavior portions of Fishbein and 

Ajzen’s Theory of Reasoned Action (1975).  

These notions would indicate that students have 

already developed an intention to enroll in agri-

cultural mechanics courses prior to entering a 

post-secondary institution.  A possible implica-

tion is that enrollment in post-secondary agricul-

tural mechanics coursework could further guide 

pre-service teachers’ intentions to teach agricul-

tural mechanics curricula within their own sec-

ondary agricultural education programs in the 

future. 

 

Purpose and Objectives 

 

The purpose of this study was to describe 

potential relationships between the quantity of 

agricultural mechanics training and skills re-

ceived at the secondary and at the post-

secondary levels.  This study aligns with the 

American Association for Agricultural Educa-

tion’s National Research Agenda (Doerfert, 

2011) Research Priority Area 3: Sufficient Sci-

entific and Professional Workforce That Ad-

dresses the Challenges of the 21st Century.  As 

agricultural education students and the agricul-

tural industry desire basic education in the prin-

ciples of agricultural mechanics (Ramsey & 

Edwards, 2011), agricultural education teachers 

are primarily responsible for providing the train-

ing in the content area.  Training in a technolog-

ically-rich field, such as agricultural mechanics, 

can help to prepare secondary students for the 

rigors, needs, and challenges of the real world 

(Doerfert, 2011).  

 This research purpose also aligns with the 

National Career and Technical Education Re-

search Agenda (Lambeth, Elliot, & Joerger, 

2008) research problem area (RPA) 5: Program 

Relevance and Effectiveness, specifically relat-

ing to research activity (RA) 5.1.3: Professional 

Development of Teachers; with secondary im-

plications in RA 1.2.2: CTE Teacher Education.  

As agricultural mechanics coursework is limited 

at many teacher preparation programs (Hubert & 

Leising, 2000), it is imperative that agricultural 

education teachers become skilled in agricultural 

mechanics coursework to better prepare the fu-

ture teachers currently enrolled in secondary 

programs (Burris et al., 2005).  The following 

research objectives were identified to accom-

plish this study’s purpose: 

  

1. Describe selected personal and profes-

sional characteristics of Iowa secondary 

agricultural education instructors.  

 

2. Examine the relationship between the 

amount of agricultural mechanics train-

ing received at the secondary and post-

secondary levels.  

 

Methods and Procedures 

 

This descriptive study used survey research 

methods to summarize characteristics, attitudes, 

and opinions to accurately describe a norm (Ary, 

Jacobs, Razavieh, & Sorensen, 2006).  A re-

searcher-modified, paper based questionnaire 

was used to address the objectives of the study.  

The instrument contained three sections.  Sec-

tion one included 54 skills related to agricultural 

mechanics.  Skills were separated into five do-

mains, including: Mechanic Skills, Struc-

tures/Construction, Electrification, Power and 

Machinery, and Soil and Water.  Respondents 

were asked to use a five-point Likert-type scale 

to indicate the amount of agricultural mechanics 

training and skills they received at both the sec-

ondary and post-secondary levels.  Section two 

consisted of 15 demographic questions relating 

to the teacher, and section three included nine 

questions about program and school characteris-

tics.  Content validity was reviewed by a team of 

five university faculty members with expertise 

in the fields of agricultural mechanics and agri-

cultural education.  

Following suggestions of Dillman, Smyth, 

and Christian (2009), the initial electronic ver-

sion of the instrument was pretested through a 

pilot study with a group of twelve agricultural 

education teachers in a nearby state.  Sugges-

tions from this pilot study led researchers to 

adopt a paper-based, rather than electronic, in-

strument.  Post-hoc reliability analysis was used 

to determine a Cronbach’s alpha coefficient.  

The portion of the instrument that addressed ag-

ricultural mechanics training and skills received 

at the secondary level indicated a reliability con-



Wells, Perry, Anderson, Shultz, and Paulsen  Does Prior Experience in… 

Journal of Agricultural Education 226 Volume 54, Issue 4, 2013 

sistency at the .976 level (α = .976).  The portion 

of the instrument that addressed agricultural me-

chanics training and skills received at the post-

secondary level indicated a reliability consisten-

cy at the .980 level (α = .980).  George and Mal-

lery (2003) determined that reliability coeffi-

cients above the .9 level were “excellent” (p. 

231). 

Data were collected through a census study 

conducted during the 2011 Iowa agricultural 

education teachers’ conference.  This population 

was purposively targeted because of the teach-

ers’ likelihood to be involved in additional pro-

fessional 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 insti-

tute safety curriculum as an incentive for com-

pleting and returning the questionnaire. These 

efforts yielded a sample of 103 useable instru-

ments for a 79.2% response rate.  No further 

effort was made to obtain data from non-

respondents.  As a result, non-response error was 

addressed following the suggestions of Miller 

and Smith (1983) by comparing respondents’ 

personal and program demographic data to data 

from the Iowa Department of Education (2010).  

A Pearson’s χ
2
 analysis yielded no significant 

differences (p > .05) for gender, age, highest 

degrees held, years of teaching experience, or 

size of school community between respondents 

and the general population of agricultural educa-

tion teachers in Iowa.  However, due to the pur-

posively selected sample, data from this study 

should be interpreted with care so as not to ex-

trapolate beyond the target population.  Data 

were coded and analyzed using JMP Pro Version 

9.0.0.   

 According to Lehman, O’Rourke, Hatcher, 

and Stepanski (2005), Spearman correlations can 

be used “when both variables are numeric and 

have an ordinal modeling type (level of meas-

urement)” (p. 123).  The variables within this 

study (i.e., teacher/program demographics and 

agricultural mechanics training and skills re-

ceived at the secondary and post-secondary lev-

els) were quantitative in nature and had distinct 

levels of measurement.  Therefore, Spearman 

correlations were used in this study to examine 

potential relationships between the amount of 

agricultural mechanics training and skills re-

spondents indicated receiving at the secondary 

and post-secondary levels.  Magnitude of the 

correlations was interpreted using the Davis 

Convention (1971) and are as follows: those be-

tween .01 and .09 were determined negligible, 

those between .10 and .29 were determined low, 

those between .30 and .49 were determined 

moderate, those between .50 and .69 were de-

termined to be substantial, and those .70 or 

higher were determined to be very strong. 

 

Results 

 

Research Objective 1  

 

The first research objective sought to de-

scribe the demographic characteristics of Iowa 

agricultural education teachers who participated 

in the study.  The typical respondent was male 

(n = 69, 67.0%), employed by a rural school dis-

trict (n = 80, 79.2%), in a single-teacher depart-

ment (n = 91, 90.0%) and reported 10 or fewer 

years of teaching experience (n = 54, 52.4%).  

The highest frequency of teachers reported less 

than five years of teaching experience (n = 32, 

31.1%).  Conversely, slightly more than one 

quarter (n = 26, 25.2%) of the respondents indi-

cated having more than 25 years of teaching ex-

perience.  Most (n = 64, 62.1%) indicated their 

highest level of education was a bachelor’s de-

gree while over a third (n = 39, 37.9%) reported 

that they held a master’s degree. 
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Research Objective 2  

 

Research objective two, examine the rela-

tionship between the amount of agricultural me-

chanics training received at the secondary and 

post-secondary levels, utilized Spearman Rho 

correlations to determine significant (p < .05) 

relationships (see Table 2 through Table 6).  It 

should be noted that each skill area is correlated 

within the respective area and not representative 

of a composite of all sub-constructs.  For exam-

ple, Electrical Safety received at the secondary  

 

 

 

level is correlated to Electrical Safety received at 

the post-secondary level.  

Relationships between the quantity of me-

chanics training and skills received at the sec-

ondary and post-secondary levels are displayed 

in Table 2.  Results indicated significant positive 

correlations in all of the mechanics skill areas.  

The skills representing the strongest correlations 

were oxy-propylene cutting (rs = .659) and com-

puter aided design (CNC) (rs = .629).  The skills 

with the weakest correlations were oxy-

acetylene cutting (rs = .338) and shielded metal 

arc welding (SMAW) (rs = .367). 

 

 

 

 

Table 1 

 

Summary of Respondents’ Demographic Characteristics 

  

 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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Table 2 

 

Spearman Rho Correlational Relationships between the Quantity of Mechanics Training and Skills Re-

ceived at the Secondary and Post-secondary Levels 

 

Skill Area n Spearman Rho Correlation 

Oxy-propylene Cutting 83 .659
*
 

Computer Aided Design (CNC) 82 .629
*
 

Metallurgy and Metal Work 84 .555
*
 

Fencing 83 .554
*
 

Pipe Cut. And Threading 83 .537
*
 

Plumbing 85 .523
*
 

Mechanical Safety 88 .492
*
 

Hot Metal Work 83 .489
*
 

Tool Conditioning 84 .482
*
 

Plasma Cutting 91 .471
*
 

Cold Metal Work 84 .445
*
 

Soldering 89 .432
*
 

Oxy-acetylene Brazing 91 .411
*
 

Oxy-acetylene Welding 96 .389
*
 

Welding Safety 96 .386
*
 

GMAW Welding (MIG) 94 .385
*
 

GTAW Welding (TIG) 84 .374
*
 

SMAW Welding (Arc) 96 .367
*
 

Oxy-acetylene Cutting 97 .338
*
 

Note. 
*
p < .05 
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Data concerning the relationship between 

the quantity of structure and construction train-

ing and skills received at the secondary and 

post-secondary levels can be viewed in Table 3.  

The results indicated significant positive correla-

tions in all of the structure and construction skill 

areas.  The skills with the strongest correlations 

were construction skills (carpentry) (rs = .553) 

and fasteners (rs = .535).  Conversely, the skills 

with the weakest correlations were concrete (rs = 

.420) and the selection of materials (rs = .438). 

 

Table 3 

 

Spearman Rho Correlational Relationships between the Quantity of Structure and Construction Training 

and Skills Received at the Secondary and Post-secondary Levels 

 

Skill Area n Spearman Rho Correlation 

Construction Skills (Carpentry) 90 .553
*
 

Fasteners 86 .535
*
 

Construction and Shop Safety  91 .529
*
 

Bill of Materials 88 .519
*
 

Wood Working Hand Tools 92 .481
*
 

Wood Working Power Tools 91 .476
*
 

Drawing and Sketching 83 .447
*
 

Selection of Materials 87 .438
*
 

Concrete 85 .420
*
 

Note. 
*
p < .05 

 Table 4 reported data describing the rela-

tionship between the quantity of electrification 

training and skills received at the secondary and 

post-secondary levels.  The results indicated sig-

nificant positive correlations in all of the electri-

fication skill areas.  The skills with the strongest 

correlations were electrical safety (rs = .641) and 

types of electric motors (rs = .575).  On the other 

hand, the skills with the weakest correlations 

were electricity controls (rs = .466), wiring skills 

(switches and outlets) (rs = .543), and cleaning 

motors (rs = .543).  
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Table 4 

 

Spearman Rho Correlational Relationships between the Quantity of Electrification Training and Skills 

Received at the Secondary and Post-secondary Levels 

 

Skill Area n Spearman Rho Correlation 

Electrical Safety 86 .641
*
 

Types of Electrical Motors 84 .575
*
 

Electrician Tools 89 .555
*
 

Wiring Skills (Switches & Outlets) 89 .543
*
 

Cleaning Motors 80 .543
*
 

Electricity Controls 87 .466
*
 

Note. 
*
p < .05 

Data exploring the relationship between the 

quantity of power and machinery training and 

skills received at the secondary and post-

secondary levels are presented in Table 5.  Re-

sults indicated significant positive correlations in 

all of the power and machinery skill areas.  The 

skills with the strongest correlations were tractor 

selection (rs = .758) and tractor overhaul (rs = 

.707).  In contrast, the skills with the weakest 

correlations were small engine services - 2 cycle 

(rs = .337) and small engine services - 4 cycle (rs 

= .478). Data pertinent to describing the rela-

tionship between the quantity of soil and water 

training and skills received at the secondary and 

post-secondary levels can be viewed in Table 6.  

Results indicated significant positive correla-

tions in all of the soil and water skill areas.  The 

skills with the strongest correlations were profile 

leveling (rs = .756) and differential leveling (rs 

= .714).  The skills with the weakest correlations 

were use of survey equipment (rs = .543) and 

legal land descriptions (rs = .429). 
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Table 5 

 

Spearman Rho Correlational Relationships between the Quantity of Power and Machinery Training and 

Skills Received at the Secondary and Post-secondary Levels 

 

Skill Area n Spearman Rho Correlation 

Tractor Selection 78 .758
*
 

Tractor Overhaul 79 .707
*
 

Machinery Operation 81 .696
*
 

Power and Machinery Safety 83 .675
*
 

Tractor Maintenance 80 .654
*
 

Machinery Selection 80 .630
*
 

Tractor Operation 79 .621
*
 

Tractor Safety 82 .593
*
 

Small Engine Safety 85 .592
*
 

Service Machinery 79 .568
*
 

Tractor Driving 80 .559
*
 

Small Engine Overhaul 85 .551
*
 

Tractor Service 81 .541
*
 

Small Engine Services - 4 Cycle 85 .478
*
 

Small Engine Services - 2 Cycle 83 .337
*
 

Note.
 *
p < .05 
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Table 6 

 

Spearman Rho Correlational Relationships between the Quantity of Soil and Water Training and Skills 

Received at the Secondary and Post-secondary Levels 

 

Skill Area n Spearman Rho Correlation 

Profile Leveling 75 .756
*
 

Differential Leveling 75 .714
*
 

Global Positioning Systems (GPS) 82 .603
*
 

Use of Survey Equipment 82 .543
*
 

Legal Land Descriptions 83 .429
*
 

Note. 
*
p < .05 

 

Conclusions/Implications 

 

 This descriptive study was designed to ad-

dress the question of whether or not a correlation 

existed between the quantity of agricultural me-

chanics training and skills received at the sec-

ondary and post-secondary levels.  The first ob-

jective sought to describe the demographic char-

acteristics of agricultural education teachers in 

Iowa who participated in this study.  The typical 

respondent was male (n = 69, 67.0%), reported 

10 or fewer years of teaching experience (n = 

54, 52.4%) and indicated their highest level of 

education was a bachelor’s degree (n = 64, 

62.1%).  It is also worth noting that slightly 

more than one quarter (n = 26, 25.2%) of the 

respondents indicated having more than 25 years 

of teaching experience, foreseeably implying a 

high rate of retirements in the near future.  These 

results aligned with previous research indicating 

Iowa agricultural education teacher de-

mographics (n = 195) as 71.9% male, 42.5% 

with 10 or fewer years of teaching, and 61.5% 

with a bachelor’s degree as their highest level of 

education (Iowa Department of Education, 

2010). 

 The second objective of this study sought to 

examine the relationship between the amount of 

agricultural mechanics training received at the 

secondary and post-secondary levels.  Spearman 

correlations were utilized to determine if such a  

 

relationship existed.  The researchers discovered 

a significant positive relationship with all 54 

skills.  The strongest correlations existed in the 

“Tractor Selection” (rs = .758) and “Profile Lev-

eling” (rs = .756) skills while the weakest corre-

lations were found in the “Oxy-acetylene Cut-

ting” (rs = .338) and “Small Engine Services – 2 

Cycle” (rs =. 337) skills.  This data set indicated 

that a significant relationship does exist between 

the amount of agricultural mechanics training 

received at the secondary level and pre-service 

agricultural education teachers’ intentions to 

pursue post-secondary agricultural mechanics 

instruction.  

 Saucier, McKim, and Tummons (2012) 

found that the in-service needs of Missouri sec-

ondary agricultural education teachers were 

highest in laboratory safety followed by areas 

such as welding, carpentry, electricity, engines, 

concrete, and plumbing.  Within this population, 

the researchers found that significant correla-

tions existed between the instruction of agricul-

tural mechanics areas such as construction and 

shop safety and electrical, welding, carpentry, 

concrete, and plumbing skills at the secondary 

and post-secondary levels, thereby indicating 

that instruction in the topic was given.  Howev-

er, Saucier et al. (2012) also found that teachers 

identified needs for development in these skill 

areas.  The possibility remains that while these 

teachers identified having received previous in-
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struction in these areas, perhaps agricultural me-

chanics educational needs have not been met, 

indicating the potential presence of agricultural 

mechanics knowledge gaps. 

 In accordance with the findings of Fraze et 

al. (2011), these data suggest that previous expo-

sure to topics during secondary level instruction 

influenced the pursuit of those topics in post-

secondary coursework.  Further, this data is sup-

ported by Fishbein and Ajzen’s (1975) Theory 

of Reasoned Action, as these agricultural educa-

tion teachers’ beliefs, intentions, and decisions 

to teach agricultural mechanics were seemingly 

influenced by the number of agricultural me-

chanics courses taken while they were enrolled 

as secondary students.  As a result, it is conceiv-

able to postulate that pre-service agricultural 

education teachers’ attitudes about agricultural 

mechanics in secondary agricultural education 

are a likely determinant of the extent to which 

they pursue agricultural mechanics courses at 

the post-secondary level.  Pursuit of additional 

agricultural mechanics education at the post-

secondary level could be indicative of pre-

service teachers’ intentions to teach agricultural 

mechanics in their own programs. 

 Agricultural education teachers wield signif-

icant influence over students’ content acquisition 

in the comprehensive agricultural education pro-

gram (Park & Osborne, 2007; Sankey & Foster, 

2012).  Active agricultural education teachers’ 

current curricula could hold considerable influ-

ence over the content areas that future teachers 

choose to address.  Reis and Kahler (1997) 

found that while secondary agricultural educa-

tion students in Iowa were pleased with most 

aspects of agricultural education, they were dis-

content with the agricultural mechanics course-

work offered in their schools.  Perhaps this is 

true for students enrolled in secondary agricul-

tural education today as well.  It is reasonable to 

hypothesize that if learning in agricultural me-

chanics courses is unsatisfactory or nonexistent 

at the secondary level, then pre-service agricul-

tural education teachers could choose to forego 

post-secondary agricultural mechanics instruc-

tion completely.  In turn this could compromise 

the receipt of valuable instructional time in the 

content area.  Despite the decline in required 

post-secondary agricultural mechanics course-

work (Hubert & Leising, 2000), it is imperative 

that agricultural education teachers still maintain 

competence in the content area (Saucier et al., 

2012) to meet the needs of stakeholders (Ram-

sey & Edwards, 2011).  

 

Recommendations 

 

The researchers recognize that correlations 

are not causations.  Therefore, more research 

should be conducted exploring additional factors 

that could potentially influence pre-service agri-

cultural education teachers’ decisions to enroll 

in selected agricultural mechanics courses at the 

post-secondary level.  Are their decisions influ-

enced by their experiences and exposure to agri-

cultural mechanics content areas at the second-

ary level, or are they just a result of the required 

coursework?  Future studies should also be di-

rected toward creating an up-to-date catalog of 

the required agricultural mechanics coursework 

at agricultural education teacher preparation in-

stitutions.  Furthermore, in-depth explorations of 

how these coursework requirements are deter-

mined should be examined. Is it a result from 

university tradition?  Who are the stakeholders 

in the development of agricultural mechanics 

courses at the secondary and post-secondary 

levels?  How much congruency should exist be-

tween the two levels?   

 Regarding teacher preparation practices, it is 

imperative that agricultural education teachers 

should receive as much positive exposure to ag-

ricultural mechanics as possible in order to en-

sure future instruction at the secondary level 

(Burris et al., 2005).  Positive experiences in 

content areas influence desires and decisions to 

pursue further educational opportunities in those 

fields (Fishbein & Ajzen, 1975; Fraze et al., 

2011).  Thus, in order to provide maximum op-

portunities for cognitive growth in agricultural 

mechanics, quality instruction should continue at 

both the secondary and post-secondary levels 

(Burris et al., 2005; Hubert & Leising, 2000).  

Experiential learning provided through laborato-

ry experiences remains a dominant and effective 

tool in agricultural education (Roberts, 2006; 

Shoulders & Myers, 2012).  Thus, research 

should be conducted to determine if high-quality 

experiential learning is currently taking place in 

secondary and post-secondary agricultural me-

chanics coursework and laboratory experiences.   
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 To increase student enrollment in secondary 

agricultural mechanics, the researchers recom-

mend that agricultural education teachers launch 

efforts to modernize existing secondary agricul-

tural mechanics curricula and facilities.  Due to 

the evolutionary nature of mechanics technolo-

gy, transitioning agricultural mechanics pro-

grams to reflect updates in the field and attract 

student attention is essential (Saucier & McKim, 

2011).  Student interests are in a perpetual state 

of change, thereby demanding that curricula be 

updated often to reflect those changes (Sutphin 

& Newsom-Stewart, 1995).  Challenging hands-

on learning experiences (particularly in courses 

that utilize learning laboratories extensively, 

such as agricultural mechanics) provide methods 

through which teachers can replicate real-world 

situations and students can experience practical, 

industry-based educational settings (Shoulders 

& Myers, 2012).  Increasing the rigor of second-

ary agricultural mechanics coursework could 

help to address changing student interests 

through movement away from traditional pro-

duction-oriented agricultural education curricula 

and toward coursework that emphasizes theory 

and application (Parr et al., 2009), thereby in-

creasing students’ utility of the agricultural me-

chanics curriculum.  As a result, student enroll-

ment in these courses may increase. 

To address post-secondary practices, efforts 

should be made to expand the agricultural me-

chanics coursework offered to pre-service agri-

cultural education teachers.  As credit hour re-

quirements for pre-service agricultural education 

teachers have decreased, agricultural mechanics 

coursework is often removed from teacher prep-

aration curricula (Burris et al., 2005; Hubert & 

Leising, 2000).  Because agricultural systems 

technology is continuously advancing, teachers 

must be prepared to keep pace with these new 

innovations (Doerfert, 2011).  By requiring that 

pre-service teachers enroll in agricultural me-

chanics coursework at the post-secondary level, 

beginning teachers will be better prepared to 

address the need for “a highly educated, skilled 

workforce capable of providing solutions to 21st 

century challenges” (Doerfert, 2011, p. 19).  It is 

vital that agricultural education teacher prepara-

tion programs continue to develop pre-service 

teachers’ competencies in this fundamental cur-

riculum area.  Beginning teachers feel less con-

fident teaching agricultural mechanics than any 

other curriculum area (Burris et al., 2010).  

However, Burris et al. (2010) indicated confi-

dence in teaching agricultural mechanics in-

creases with experience. 
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