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Over The Edge: Factors Nudging Mid-Career, School-
Based Agriculture Teachers Out of the Profession  
Jay K. Solomonson1 & Michael S. Retallick2 

Abstract 

The field of agricultural education has experienced a consistent labor shortage the past several 
decades.  Consequently, many school districts struggle to fill their open positions, while others are 
forced to shut down their agricultural programs completely due to inadequate staffing.  Teacher 
attrition has been identified as a predominant factor behind the teacher shortage.  The purpose of 
this mixed-methods study was to identify factors influencing mid-career school-based agriculture 
teachers’ decision to stay in or leave the secondary agriculture teaching profession.  Researchers 
developed and administered questionnaires, as well as conducted interviews, to gather data from 
current, mid-career agriculture teachers to answer the research questions. The researcher’s 
discovered mid-career agriculture teachers are satisfied with their careers and significant 
differences do not exist in overall job satisfaction between those contemplating leaving and those 
who were not.  However, differences existed between groups in areas related to recognition and 
school policy and administration.  Additional findings suggest mid-career agriculture teachers 
value student and program successes, autonomy and variety, and stakeholder support. Moreover, 
the researcher’s discovered mid-career agriculture teachers experience similar frustrations as 
teachers in other professional life stages; however, they seem to struggle more with balancing their 
personal and professional lives due to changing family dynamics.   

Keywords: teacher retention, teacher attrition, mid-career, job satisfaction, teacher shortage 

Notes: This paper is a product of the Iowa Agriculture and Home Economics Experiment Station, 
Ames, Iowa.  Project No. IOWO3813 and sponsored by Hatch Act and State of Iowa funds. 

Introduction 

The current United States educational system is on the cusp of a major teacher shortage. 
According to the projected demand for teachers, an annual shortfall of 112,000 educators is 
expected for the foreseeable future with an estimated 300,000 new teachers being required annually 
through 2020 to keep up with the current demand (Sutcher, Darling-Hammond, & Carver-Thomas, 
2016). Researchers have suggested it is not solely the decline of those entering education causing 
the teacher shortage, but that high teacher attrition is the “driving factor” behind the shortage 
(Sutcher et al., 2016, p. 38). Researchers report an 8% annual attrition rate with two-thirds of 
leavers doing so before becoming retirement-eligible (Sutcher et al., 2016). Sutcher et al. (2016) 
suggested, “Reducing attrition would actually make a greater difference in balancing supply and 
demand than any other intervention” (p. 37).   

                                                      

1 Jay Solomonson is the Director of Career & Technical Education and Agriculture & Cooperative 
Education Instructor at Orion High School, 1100 13th Street, Orion, IL  61273, 
jsolomonson@orionschools.us.  

2 Michael S. Retallick is a Professor of Agricultural Education and Chair of the Department of Agricultural 
Education and Studies at Iowa State University, 201 Curtiss Hall, Ames, IA 50011, msr@iastate.edu. 
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The field of agricultural education has not been immune to this problem.  History has 
shown agricultural education has endured a shortage of highly qualified teachers for at least the 
past four decades (Camp, Broyles, & Skelton, 2002; Kantrovich, 2010; Smith, Lawver, & Foster, 
2017).  In 2017, the researcher’s conducting the National Agricultural Education Supply and 
Demand Executive Summary reported 1476 openings in 2016, but only 772 college graduates 
certified in agricultural education to enter the profession (Smith et al., 2017).  Disturbingly, more 
than a quarter of those graduates did not accept a teaching position after completing their degree 
(Smith et al., 2017). This, coupled with the fact that 520 agriculture teachers left the profession 
before being retirement-eligible, indicates a major problem for the agricultural education profession 
(Smith et al., 2017).   

Agricultural education researchers have attempted to identify issues and isolate factors 
leading to the teacher attrition problem within the agricultural education profession.   Several of 
the factors include: stress (Lambert, Henry, & Tummons, 2011; Myers, Dyer, & Washburn, 2005; 
Torres, Lawver, & Lambert, 2009), burnout (Chenevey, Ewing, & Whittington, 2008; Croom, 
2003; Kitchel et al., 2012), the inability to balance work with family life (Blackburn, Bunch, & 
Haynes, 2017; Boone & Boone, 2009; Hainline, Ulmer, Ritz, Burris, & Gibson, 2015; Mundt & 
Connors, 1999; Murray, Flowers,  Croom, & Wilson, 2011; Myers et al., 2005; Sorensen, McKim, 
& Velez, 2016a; Sorensen, McKim, & Velez, 2016b), possessing a low degree of self-efficacy 
(Blackburn & Robinson, 2008; Hasselquist, Herndon, & Kitchel, 2017; Knobloch & Whittington, 
2003; McKim & Velez, 2015; Wolf, 2011), inadequate compensation (Boone & Boone, 2009; 
Lemons, Brashears, Burris, Meyers, & Price, 2015), lack of administrative support (Boone & 
Boone, 2007; Castillo & Cano, 1999; Kelsey, 2006; Walker, Garton, & Kitchel, 2004), lack of 
student motivation and poor behavior (Boone & Boone, 2009; Tippens, Ricketts, Morgan, Navarro, 
& Flanders, 2013), heavy workload (Hainline et al., 2015; Lambert et al., 2011; Murray et al., 2011; 
Sorensen et al., 2016a), poor working conditions (Boone & Boone, 2007; Castillo & Cano, 1999; 
Lemons et al., 2015; Tippens et al., 2013), and lack of time-management skills (Boone & Boone, 
2007; Boone & Boone, 2009; Mundt & Connors, 1999; Myers et al., 2005), among others. 

Researchers have also attempted to isolate factors related to agriculture teachers’ intentions 
to remain in the profession.  The top cited reasons include: possessing a high initial commitment to 
the profession (Crutchfield, Ritz, & Burris, 2013), receiving generous levels of support from home 
and work (Clark, Kelsey, & Brown, 2014; Rice, LaVergne, & Gartin, 2011), working in a positive 
school environment (Thobega & Miller, 2003), having highly motivated students (Rice et al., 2011), 
receiving adequate compensation (Warnick, Thompson, & Tarpley, 2010), and having a high level 
of autonomy (Clark et al., 2014).  

Interestingly, researchers reported agriculture teachers are generally satisfied with their 
careers (Blackburn et al., 2017; Blackburn & Robinson, 2008; Cano & Miller, 1992; Castillo & 
Cano, 1999; Chenevey et al., 2008; Gilman, Peake, & Parr, 2012; Kitchel et al., 2012; Sorensen & 
McKim, 2014; Sorensen et al., 2016a; Walker et al., 2004), and yet, many still leave the teaching 
profession. This creates an opportunity to establish overall job satisfaction as a leading contributor 
to high teacher attrition rates or if specific attrition variables have a greater impact on an agriculture 
teacher’s decision to leave the profession. 

Many researchers have focused on attrition factors of novice teachers (Darling-Hammond, 
2003; DeAngelis & Presely, 2011; Ingersoll, 2001; Ingersoll & Strong, 2011), with few focusing 
on teachers in other stages of their professional career. While the highest teacher attrition rates 
occur within the first five years (Ingersoll, Merrill, & Stuckey, 2014), the profession should also be 
concerned with the growing number of experienced teachers, specifically mid-career teachers, 
leaving the profession.  Jones-Carey (2016) suggested the, “Dramatic increase in those leaving the 
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profession with eight to twelve years of experience should be sounding a siren” (p.65).  Researchers 
and practitioners agree that in addition to investigating novice teachers, the profession should begin 
examining specific job satisfaction factors related to mid-career teacher attrition (Doan & Peters, 
2009; Graham, Hudson, & Willis, 2014; Hartsel, 2016; Tye & O’Brien, 2002).   

A review of previous agricultural education research did not uncover any literature 
explicitly examining attrition factors involving mid-career teachers within agricultural education.  
We attempted to bridge this gap and examine if overall job satisfaction is a significant contributor 
to the decision to leave the profession and identify potential attrition and retention factors 
associated with the mid-career agriculture teacher career stage. 

Theoretical Framework & Literature Review 

The theoretical framework for this study was derived from Herzberg, Mausner, and 
Synderman’s motivator-hygiene theory (1959), Grissmer and Kirby’s (1987) human capital theory, 
and Huberman’s professional life cycle model (1989).  Herzberg et al. (1959) postulates in the 
motivator-hygiene theory that all careers have factors, which lead to job satisfaction or 
dissatisfaction, often occurring concurrently within the workplace.  The researchers proposed 
working conditions could purposively be altered to increase job satisfaction if employers could 
identify potential areas of dissatisfaction with their employees (Herzberg et al., 1959).  Through 
their research, five satisfaction and dissatisfaction factors were identified which were deemed 
significant contributors to overall job satisfaction. 

The “motivator” or satisfaction factors identified were levels of achievement, 
advancement, recognition, responsibility, and the work itself.  The recognized “hygiene” or 
dissatisfaction factors were those related to interpersonal relationships, level of supervision, policy 
and administration, salary, and working conditions (Herzberg et al., 1959). According to the theory, 
hygiene factors do not create satisfaction, but the lack of them in the workplace causes job 
dissatisfaction.  Furthermore, Herzberg et al. (1959) suggested motivating factors are a strong 
indication of satisfaction and they have a lasting effect, unlike the hygiene factors, which only 
produce short-term changes in job satisfaction.  

To establish levels of job satisfaction for teachers, the Brayfield- Rothe job satisfaction 
index (JSI) (Brayfield & Rothe, 1951), as modified by Warner (1973), was developed.  Several 
variations of this instrument have been utilized within the agricultural education profession to 
determine levels of job satisfaction of teachers (Blackburn et al., 2017; Blackburn & Robinson, 
2008; Cano & Miller, 1992; Castillo & Cano, 1999; Chenevey et al., 2008; Gilman et al., 2012; 
Walker et al., 2004), and as previously mentioned, agricultural educators are generally satisfied 
with their careers. 

Researchers have already revealed satisfaction levels of specific motivation and hygiene 
factors agricultural educators encounter, which can indicate potential retention/attrition factors 
within the profession.  Castillo and Cano (1999) discovered females showed lower levels of 
satisfaction with advancement, working conditions, supervision, and factors dealing with school 
policy and administration compared to their male counterparts.  They also examined disparities 
between novice and experienced teachers but found no significant differences.  Gilman et al. (2012) 
conducted a similar study investigating gender differences in levels of job satisfaction.  While they 
found no significant differences between genders and indicated both were satisfied with their 
career, they discovered both groups find the work, itself, as the most satisfying facet of the job, and 
dealing with school policy and administrators as the least satisfying component.  Interestingly, 
Walker et al. (2004) reported when referring to the job responsibilities of the agricultural educator, 
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those who chose to leave the profession were no more satisfied than those who stayed in secondary 
agricultural education.  This poses the question if overall job satisfaction is even an indication of 
teacher attrition.   

When examining teachers within their various career stages, Grissmer and Kirby (1987) 
denoted mid-career teachers typically exhibit the lowest attrition rates among the various categories 
of teachers due to having insufficient human capital.  Grissmer and Kirby (1987) hypothesized that 
individuals will enter or change careers to maximize monetary (salary, benefits, etc.) and 
nonmonetary benefits (working conditions, support, favorable hours, etc.), while taking into 
account the costs of additional training or loss of benefits if they would leave their current 
profession (Grimer & Kirby, 1987).  Consequently, Grissmer and Kirby (1987) reported teacher 
attrition rates were higher in both early career and late career teachers due to either insufficient 
human capital (for novice teachers) or nearing retirement age (for experienced teachers) and lowest 
with mid-career teachers who are sufficiently vested within the profession.   

To help characterize mid-career educators, an adaptation of Huberman’s (1989) model of 
the professional life cycle of teachers was included in this study (see Table 1).   

Table 1 

Professional Agriculture Teacher Life Cycle Stages  

Years of 
Teaching 

Stage                       Sub-stage Characteristics 

1-5 Novice   

  Early Novice Surviving in the profession 

  Middle Novice Focusing on the task of teaching 

  Late Novice Concern is impacting students 

6-15 Mid-Career   

  Stabilization Some professional confidence; Settling 
into a comfortable and predictable 
teaching pattern 

  Experimentation Experimenting with innovative 
approaches and activities in the classroom 

  Taking Stock Reflecting on the decision to become a 
teacher; Contemplating the worth of past 
work and anticipating plans for the future 

16+ Late-Career   

  Serenity Comfortable with the classroom and their 
role in education 

  Disengagement Life beyond the classroom 
Note. Adapted from Huberman, 1989; National Association of Agricultural Educators, 2017a; 
White, 2008. 

Huberman’s (1989) model consists of three distinct stages including (1) novice, (2) mid-
career, and (3) late-career teachers.  He theorized that within the novice stage, three sub-stages 
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emerge including (a) the early novice stage, focusing on survival; (b) the middle novice stage, 
concentrating on the task of teaching, and (c) the late novice stage, where impacting students is the 
primary concern.  Characteristics of the mid-career teacher stage include career stabilization, 
experimentation, and teachers taking stock in their work.  Finally, the late-career teacher stage deals 
with either teacher serenity or the onset of teacher disengagement due to approaching retirement. 
Huberman (1989) indicated it is not always a linear progression through the stages, but more of a 
process of development teachers migrate in and out of as a result of new experiences.  In 2016, The 
National Association of Agricultural Educators (NAAE) adopted Huberman’s model and revealed 
an adaptation entitled the “Ag Teacher’s Life Cycle” to showcase their focus areas and 
programming opportunities (National Association of Agricultural Educators, 2017a).    

The need for this study is emphasized in the American Association for Agricultural 
Education’s (AAAE) National Research Agenda and addresses Research Priority 3, “Sufficient 
Scientific and Professional Workforce that Addresses the Challenges of the 21st Century” (Roberts, 
Harder, & Brashears, 2016).  Specifically, it addresses the research question, “What methods, 
models, and practices are effective in recruiting agricultural leadership, education, and 
communication practitioners and supporting their success at all stages of their careers?” (Stripling 
& Ricketts, 2016, p. 31).   

Purpose & Objectives 

The purpose of the study was to identify factors influencing current mid-career agriculture 
teachers’ decision to stay in or leave the teaching profession.  Specific objectives of the study were 
to:  

1. Identify personal and professional characteristics of mid-career agriculture teachers 
participating in the XLR8 program. 

2. Determine levels of job satisfaction and if overall job satisfaction levels are significantly 
different for mid-career agriculture teachers contemplating leaving the profession and 
those who are not. 

3. Identify professional and personal variables that may contribute to mid-career agriculture 
teachers’ decision to stay in or leave the teaching profession. 

Methodology 

In this mixed-methods study, we sought to determine levels of job satisfaction and identify 
potential retention/attrition factors amongst mid-career agriculture teachers.  The target population 
for the study was the 2016 National Association of Agricultural Educators XLR8 participants (N = 
20). This group was purposively selected as they met our targeted demographic requirements, 
possessing between 6 and 15 years of teaching experience. XLR8 is a professional development 
program designed for agricultural educators with between 7 and 15 years of teaching experience 
with a primary goal of increasing teacher longevity and job satisfaction (National Association of 
Agricultural Educators, 2017b).  Agriculture teachers had to meet the admission criteria, apply to 
this program, and be selected by the National Association of Agricultural Educators for 
participation. Due to this selection process and the overall small population size, caution must be 
taken when generalizing the subsequent results beyond this group.  

After receiving IRB approval, an online survey was administered through Qualtrics to the 
XLR8 participants prior to the 2016 national conference. The instrument was used for the 
quantitative component of the study and to address research objectives one and two. We developed 
several demographic questions and utilized the Brayfield-Rothe job satisfaction index (JSI) 
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(Brayfield & Rothe, 1951), as modified by Warner (1973), to determine levels of overall job 
satisfaction, as well as examine specific motivation and hygiene factors related to the participants 
job. The instrument utilizes variables within Herzberg et al. (1959) motivator-hygiene theory. A 
panel of experts, consisting of five university agricultural education faculty and graduate students, 
evaluated the instrument for content and face validity. Minor adjustments to the questions were 
made prior to administering the instrument.  Due to the extensive use of the JSI within the 
agricultural education literature, reliability for the instrument was established through earlier 
research. 

Of the possible 20 participants, 18 completed the survey instrument for a response rate of 
90.0% (n = 18).  Quantitative data were analyzed using Predictive Analytics Software (PASW) v18 
for Microsoft Windows.  The personal and professional data were analyzed using descriptive 
statistics (i.e., frequencies and percentages). The data were used to categorize potential leavers 
(those who expressed interest in a job outside of teaching) and the stayers (those who did not).  
Independent-level t-tests were calculated to determine significant differences in job satisfaction and 
its factors using a priori (p<.05) of the established groups. Due to the small sample size, Shapiro-
Wilk (S-W) tests were also performed to determine normality of the data.  Results of the S-W test 
showed the data related to overall job satisfaction, W (18) = .936, p = .25, and job satisfaction with 
specific facets of the job, W (18) = .954, p = .50, were not significantly different than normal.  

For the qualitative component of the study, we conducted semi-structured interviews, 
operating under a social constructivism epistemological framework, to address the final research 
question of this study. Polkinghorne (1989) suggested researchers interview between 5 to 25 
individuals who have all experienced the phenomenon under investigation.  Of the 20 participants 
in the 2016 XLR8 cohort, 13 consented and were interviewed during the conference. Elements of 
the social constructivism framework were embedded in the data collection techniques. Moustakas 
(1994) indicated the social constructivist worldview is present in phenomenological studies where 
participants describe their experiences.  Hence, a phenomenological approach was utilized to 
understand the phenomenon of mid-career agriculture teachers leaving the profession. 

In the phenomenological approach, the researcher describes, “The common meaning for 
several individuals of their lived experiences of a concept or a phenomenon” (Creswell, 2013, p. 
76).  Two main authorities on phenomenology, Moustakas (1994) and Van Manen (1990), operate 
using several defining features, which are included in almost all phenomenological studies 
including an emphasis on the phenomenon, interviewing a heterogeneous group of individuals who 
have all experienced the phenomenon, incorporating the use of bracketing, data analysis that moves 
from narrow units to broader units, and ending with a discussion on the essence of the experience 
(Creswell, 2013).   

Creswell (2013) indicated data collection in phenomenological studies consists of in-depth 
interviews with the participants who experienced the phenomenon.  The researchers conducted 
face-to-face, semi-structured interviews with these individuals.  Questions were prepared ahead of 
time, which were developed with the theoretical framework in mind. A panel of five experts 
reviewed the questions for validity before interviewing. No changes were made. All interviews 
were recorded onsite, then transcribed word-for-word.  An open-coding technique was used to 
identify concepts, significant statements, and create themes and connections to the phenomenon of 
interest.  These statements were used to write textural and structural descriptions of the 
phenomenon, and then synthesized into the essence for this component of the study. 

Lincoln and Guba (1985) indicated qualitative researchers develop trustworthiness through 
the credibility, transferability, dependability, and confirmability attained through their methods.  
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Credibility can be related to the level of confidence in the researcher and their experiences.  We 
have had extensive experience within school-based agricultural education, totaling more than 20 
years in the secondary classroom and over 41 years in education. To ascertain transferability, the 
research participants were purposively selected for the study based on their experiences with the 
phenomenon.  To help achieve a high level of dependability procedures, benchmarks were kept in 
place and followed.  These included using peer-reviewed, credible resources; transcribing data 
word-for-word following the interviews; having participants check for the accuracy of the 
transcripts; and utilization of a mentor to make sure proper procedures and policies were followed.  
Confirmability was established by bracketing the biases of the researcher.  Bracketing is a method 
used in qualitative research which requires the investigator to put aside their beliefs about the 
research topic (Creswell, 2013).   

Findings 

The purpose of objective one was to determine the personal and professional characteristics 
of the mid-career agriculture teachers participating in this study. Those participating self-identified 
as 55.6% female (n = 10) and 44.4% male (n = 8).  Of the participants, 72.2% (n = 13) completed 
a traditional teacher certification program, while 27.8% (n = 5) were alternatively certified.  More 
than half (55.6%, n= 10) of the participants explored other career options outside of agricultural 
education within the past year.  These participants looked at job postings, applied for another job, 
and/or were offered a job outside of teaching.  For methodological purposes, these individuals were 
classified as a “leaver.” The remaining population (44.4%, n = 8) indicated they had not explored 
a career outside of agricultural education within the past year.  These individuals will be classified 
as a “stayer.”  Additional personal and professional characteristics can be found in Table 2. 

Table 2 

Selected Personal and Professional Characteristics of Mid-Career Agriculture Teachers 
Participating in the 2016 XLR8 Conference (n=18) 

Variable ƒ % 

Age   

       <=30 1 5.56% 

       31-34 5 27.78% 

       35-39 9 50.00% 

       40 + 3 16.67% 

Gender   

       Female 10 55.56% 

       Male 8 44.44% 

Type of Certification         

      Traditional Certification 13 72.22% 

      Alternative Certification 5 27.78% 
 

  



Solomonson & Retallick Over the Edge:… 

Journal of Agricultural Education 8 Volume 59, Issue 4, 2018 

Table 2 (continued) 

Selected Personal and Professional Characteristics of Mid-Career Agriculture Teachers 
Participating in the 2016 XLR8 Conference (n=18) 

Variable ƒ % 

Highest Level of Education Completed   

      Master’s Degree 12 66.67% 

      Bachelor’s Degree 6 33.33% 

Martial Situation   

      Married (with children at home) 15 83.33% 

      Married (no children, no children living at home) 3 16.67% 

      Single 0 0.00% 

      Divorced or Widowed 0 0.00% 

Have Explored a Career Outside of Ag Education this past year   

      Yes* (Looked at Job Postings1, Applied for Another    
           Job2, Been Offered Another Job3) 

10 55.6% 

      No**, have not explored a job outside of Ag Ed this past  
           year 

8 44.4% 

Note. 1Have looked at job postings outside of teaching agriculture (n = 10); 2Have applied for a job 
outside of agriculture (n = 4); 3Have been offered a job outside of teaching agriculture (n = 2); 
*Classified as a potential leaver of the profession, **Classified as an individual who plans to stay 
teaching high school agricultural education. 

Objective two was used to describe job satisfaction levels of mid-career agriculture 
teachers and determine if overall job satisfaction levels were significantly different between those 
contemplating leaving the profession and those not.  Results indicated the participants were 
generally satisfied with their careers (M = 3.72, SD = .31) and no significant differences existed 
between our leavers and stayers (see Table 3). 

Table 3 

Overall Job Satisfaction of Mid-Career Agriculture Teachers (n = 18) 

 Total (n = 18) Leavers (n = 10) Stayers (n = 8) t-test p 

 M SD M SD M SD   

Overall Job 
Satisfaction 

3.72 .31 3.60 .30 3.88 .26 -2.05 .06 

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

The results illustrate a statistically significant difference between the leavers and stayers in 
two specific job satisfaction factor categories.   Independent-level t-tests indicate those 
contemplating leaving the profession were significantly different in the level of recognition they 
receive (t (16) = -2.26, p = .04) with a large effect size of 1.14 (Cohen’s d) and satisfaction with 
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their school policies and administration (t (16) = -2.97, p = .01) with a large effect size of 1.49 
(Cohen’s d).  Refer to Table 4 for additional results involving the other motivation-hygiene factors. 

Table 4 

Levels of Job Satisfaction with Specific Facets of the Job Between Agriculture Teachers 
Contemplating Leaving and Those Who Are Not (n = 18) 

Specific Job Satisfaction 
Factors 

Leavers 
(n = 10) 

Stayers                 
(n = 8) 

t-test            p 

M SD M SD 

Motivation Factors       

   Level of Achievement 4.90 .74 5.25 .71 -1.02 .32 

   Level of Advancement 4.40 .84 4.75 .89 -.86 .41 

   Level of Recognition 3.90 .99 5.00 1.07 -2.26 .04* 

   Level of Responsibility 5.10 .57 5.13 .84 -.08 .94 

   The Work Itself 5.10 .57 5.25 .71 -.50 .62 

Hygiene Factors       

   Interpersonal Relationships  4.60 1.17 4.75 1.23 -.26 .80 

   Level of Supervision 4.50 1.35 4.63 .74 -.23 .82 

   Salary 3.20 1.62 3.25 1.49 -.07 .95 

   School Policy and Admin. 2.70 1.57 4.63 1.06 -2.97 .01* 

   Working Conditions 4.10 1.79 5.25 .71 -1.70 .11 
Note.  1 = Very Dissatisfied, 2= Somewhat Dissatisfied, 3= Slightly Dissatisfied, 4= Slightly 
Satisfied, 5= Somewhat Satisfied, and 6= Very Satisfied; *Significant at the .05 level (2-tailed). 

The purpose of objective three was to identify professional and personal variables, which 
may contribute to a mid-career agriculture teachers’ decision to stay in or leave the teaching 
profession. Participants were asked to respond to a series of questions geared toward assessing 
potential retention and attrition factors. After analyzing the data through an open-coding procedure, 
several concepts were identified, which then emerged as three distinct themes.  The concepts 
identified include (a) passionate about students, (b) autonomy and variety, (c) pride in the program 
and its successes (d) support, (e) changing family dynamics, (f) working all the time, and (g) 
compensation. The following themes emerged from these concepts: (1) Mid-career agriculture 
teachers value many aspects of their job, particularly student and program successes, autonomy and 
variety, and stakeholder support, (2) Mid-career agriculture teachers often experience additional 
successes at school, but at the expense of their personal lives, (3) While compensation was deemed 
important, many mid-career agriculture teachers value their time over money. 

Theme 1: Mid-career agriculture teachers value many aspects of their job, particularly 
student and program successes, autonomy and variety, and stakeholder support. 

The first theme identifies mid-career agriculture teachers’ intentions to remain in the 
teaching profession.  Most participants indicated their greatest enjoyment comes from working with 
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students and being a part of their successes.  One teacher told us, “I do the job for the kids and to 
make a difference.  To be there for the support they need… if I wasn’t there, it just wouldn’t be 
there.”  Another teacher expressed, “I love that every day there is an opportunity to truly make a 
difference in the lives of a student.”  One individual referred to this as “teacher crack.”  He 
articulated,  

Whether it’s showing a young man how to weld…or after competing in a FFA 
competition …they come back and say, ‘thank you, [name].’  It means a lot to me.  
It’s also when they come back after graduation three years down the road, or when 
they ask you to be in their wedding.  When they become leaders in your town… 
they still come back and tell you ‘thank you, we appreciate you.’  That’s what you 
get up for… I think when you have comments like that, it’s like crack. 

One teacher explained he had recently considered leaving the profession but was worried 
about how it would affect his students.  He indicated, “I will say that I have considered leaving the 
classroom… that’s always been something I struggle with because I love teaching kids.”  These 
teachers genuinely want all students to be successful, regardless if they leave the profession.  One 
other teacher reflected,  

I believe in the work.  I believe in what it does for kids.  It’s every time that one of 
those guys or girls comes back and says, ‘that’s the best thing that ever happened 
to me.’ That’s why you do it.  I don’t do it for the kids that are naturally talented…. 
I don’t get out of bed for them.  I get out of bed for the kid that doesn’t have a shot, 
otherwise. 

Due to several of the mid-career teachers having spent a majority of their career in the same 
school district, they tend to become extremely devoted to their programs and its successes.  Several 
teachers indicated at this stage of their career, they had invested too much of themselves into their 
programs to leave. One teacher indicated, “It’s home, it’s my community… I feel firmly attached 
to it.”  Another teacher said, “I am passionate about the program I’ve built and the work that I’ve 
done.” Another individual disclosed, 

I think in my community, and where I’m at, this is what I was meant to do.  This 
is where I need to be.  I’m not going to do this anywhere else.  Honestly, if I leave 
[school], I probably won’t teach Ag, and I don’t want to do that, so I’m not going 
anywhere. 

 Several teachers were also cognizant their children might someday be in their programs 
and struggled with the idea of not being there.  One of them revealed: 

Why would I leave when my own children haven’t had the opportunity… not 
saying that someone else couldn’t do it better and different, but I’ve worked so 
hard to get all this stuff…Why don’t I want to stay and let my own children 
experience what I have to offer?  And you know, that’s what keeps me coming 
back. 

Another teacher had a similar sentiment expressing: 

We gave up a lot with our kids when they were birth to five… If I leave, then the 
first 15 years of me investing in the program… if it was worthy enough for other 
people’s kids, it’s probably worthy enough for my children.  I’m not ready to pass 
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that off.  We put our time in and sacrificed for this community.  I want my kids to 
be a part of that… it is a lifetime of investment in my community, which also 
includes my children. 

Several teachers expressed that they enjoy the variety and high level of autonomy they are 
given within their school district.  One teacher indicated, “I have a lot of freedom.  I can take a bus 
during class, and we go to the farm… I think they allow me to do this because of the number of 
hours I put in.” Other teachers discussed how they enjoy the variety afforded by agricultural 
education.  One teacher said, “I love my job.  I wouldn’t want to be anything else. I love what I get 
to do every day, and I love that it’s different every day.  I love that my kids, although at times can 
be annoying, they spice up my life, and they change what’s going on.”  Another teacher told us, 
“It’s different every day.  It’s not monotonous because you’re dealing with people, everyone’s 
different.” 

All interviewees discussed how they valued the support they received from various 
stakeholders at work, several mentioning their administration and community.  While some 
teachers expressed extreme dislike for their current administration, several articulated an 
appreciation for their administrators and praised the support they bestow upon them and their 
programs.  One teacher told us, “I’ve been blessed my whole career, especially the last five years 
with having a fantastic administration.  We’ve got a district administrator, and she just gets it.”  
Another teacher gave similar comments indicating, “I’m pretty lucky.  I have a really supportive 
administration and community.  However, I do believe they could be the absolute downfall of your 
program.” Several teachers agreed, suggesting unsupportive administration can strongly impact a 
teachers’ decision to leave the profession.  One teacher said, “Administration… they don’t 
understand what we do.”  Another indicated, “Things have gotten worse because of administration.  
We went through an administrative change about three years ago, and while I have a ton of 
community support… I don’t see the program going anywhere.”  Interestingly, when discussing 
this issue, one teacher noted: 

We didn’t get into education because of administrators, so don’t let them be the 
reason why we don’t like our jobs.  We value our jobs for several things, so just 
remember that.  I have to tell myself that a few times a year. 

Every one of the mid-career teachers admitted they struggled with some aspect of their job, 
but were still there because of their students, the dedication and sacrifices they made for their 
programs, the freedom and variety the job affords, and the support they receive from their school 
and community.  When one teacher was asked why they stay in the profession, they said, “There is 
more that I like than I don’t like.  Otherwise, I wouldn’t be here.” 

Theme 2: Mid-career agriculture teachers often experience additional successes at school, but 
at the expense of their personal lives.  

Theme two begins to reveal reasons mid-career agriculture teachers may contemplate their 
career choice. Many began by discussing the achievements of their programs, citing an increased 
efficacy in the classroom and the successes of their FFA chapters.  One teacher noted, “Every year 
I feel like I get stronger in the classroom, including my content understanding.  I am always trying 
new things… We qualified a [CDE] team for nationals this year, which I thought would never 
happen.”  Another teacher told us, “We have had a lot of success this past year.  We have the 
banners that justify that.”  However, as they disclosed their successes, many mentioned the 
sacrifices it took and emphasized their struggle with balancing their personal and professional lives.  
One individual expressed: 
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Last year was marked by great successes, but also, we worked really hard to get 
those great successes… We put a lot of notches on the wall so to speak, but it came 
at a price, lots of different prices throughout the year.  I had to cash in some capital, 
so to speak, with family and other teachers and administrators… All the late nights, 
dragging in late… You can have a lot of success, but at what cost to the very 
students bringing you that success?  What costs to your family?  What cost to the 
school system that you profess to be in? 

Several other agriculture teachers discussed a similar displeasure with the substantial out-
of-classroom expectations and how it took time away from family.  One teacher disclosed the 
amount of time she spent working this past year and professed, “My son turned one, and I realized 
that went way too fast.  I’ve always heard that, but it’s different when you’re a parent, and you see 
how fast it goes, and I was like… something’s got to change.”  Another teacher said,  

I have a set plan of what I’m doing, and I know how the system runs, and I know 
what I’m expected to do… For me, the new challenge is balancing my children in 
with what I’m doing, because they’re becoming of the age that my oldest is starting 
to do sports and wants to do this activity and that activity… and I’m like, “wait a 
minute, how do I manage everybody else’s stuff, including mine?” 

These factors seem to weigh heavily on the minds of mid-career teachers.  An additional 
teacher mentioned, “When I get home, I always go in and see my kids.... if I didn’t get to put them 
to bed or read them a story… that stuff weighs on me.” One female teacher seemed overwhelmed 
with her work-life struggles by indicating, “Eighty percent of the childcare falls on me… all the 
transporting, cooking, day-to-day… It gives me less time to meet my work commitments, and that’s 
been very stressful.” One individual noted, “I think if I could find a job where I could make a 
comparable income with a regular schedule, and know I could be home for my kids at 5:00 every 
night… I would be sorely tempted right now.”  One teacher confessed: 

I think that if I didn’t have a strong family support… I don’t think I’d still be where 
I am.  There is a job that I know is going to open, that is going to take me out of 
the classroom.  It’s just a matter of time, and when it does and if it fits in with my 
personal life, I’m gone because there’s a limit to how much you can put in without 
getting back what you need. 

Theme 3: While compensation was deemed important, many mid-career agriculture teachers 
value their time over money. 

Theme three helps ascertain the perceived level of significance related to the top attrition 
factors identified throughout the study.  While several attrition factors surfaced, two major variables 
kept emerging, the time commitment beyond the school day and low compensation. Additionally, 
in each interview that divulged these two factors, the researchers inquired about which they deemed 
more important.   

When discussing the time commitment issue, one teacher disclosed, “I struggle with time 
away from family, time away from my classes, and time just for myself.”  Another teacher 
mentioned, “I spend zero-time planning for instruction which should be the number one thing we 
do… I spend all my time getting money, doing administrative paperwork, and FFA stuff. I don’t 
get to work with kids… I’m an administrator.” Others teachers also discussed their dislike for the 
administrative aspects of the job, and the excessive time it takes to complete.  One particular teacher 
told us, “There’s an administrative aspect of the job that a monkey could do with some training.  
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Stop making me do all these online forms… this is just more paperwork.  It is less time for me to 
prepare in my classroom.”   

Several teachers acknowledged the profession places too many expectations upon our 
teachers and the lack of personal and family time is detrimental to the profession. One teacher 
suggested, “I think to keep people there long enough to realize the value of what their impact is, 
you have to compensate them, or you’re going to lose them to industry.”  Several others agreed, 
suggesting the need to pay teachers a fair salary and adequately compensate them for their time 
beyond their regular contract. One teacher noted, “When trying to work that many hours, then 
compare it to how much you’re getting paid… you’re working for less than minimum wage.  I 
would venture to say 35-60 cents an hour… it’s tough.”  When asked which factor they deemed 
more important- time or compensation, an overwhelming majority of these mid-career teachers 
indicated they wanted their time back.  One noted, “More money is not the answer… I need more 
time… you can’t throw money at the problem. Sometimes you have to throw time at the problem.”  
Another teacher disclosed: 

I can’t add anything to my plate that takes away from my family, my kids, my 
wife, or my family farm.  I will not.  You could offer me more money.  I will not 
take it; it’s not worth it.  There’s no more hours in the day… absolutely, not worth 
it.  You can’t compensate me enough. 

Conclusions, Implications, & Recommendations 

The purpose of this mixed-methods study was to identify factors influencing current mid-
career agriculture teachers’ decision to stay in or leave the teaching profession.  Previous 
agricultural education researchers have identified retention/attrition factors, but none have focused 
on factors within the mid-career professional life stage.  This study examined overall job 
satisfaction and specific retention/attrition factors reported by mid-career teachers participating in 
the 2016 National Association of Agricultural Educators (NAAE) XLR8 professional development 
program.  

Descriptive statistics and independent-level t-tests were utilized to determine levels of job 
satisfaction and if overall job satisfaction levels are significantly different between mid-career 
agriculture teachers contemplating leaving the profession and those not. It can be concluded the 
mid-career agriculture teachers who participated in 2016 XLR8 program were more satisfied than 
dissatisfied with their job.  This is consistent with the literature reporting agriculture teachers as 
being satisfied with their careers (Blackburn et al., 2017; Blackburn & Robinson, 2008; Cano & 
Miller, 1992; Castillo & Cano, 1999; Chenevey et al., 2008; Gilman, Peake, & Parr, 2012; Kitchel 
et al., 2012; Sorensen & McKim, 2014; Sorensen et al., 2016a; Walker et al., 2004). Furthermore, 
there were no significant differences in overall job satisfaction between those contemplating 
leaving the classroom and those who were not.  This finding supports the literature suggesting those 
who leave the agricultural education profession are no more satisfied than those who remain in the 
profession (Walker et al., 2004).   

The data revealed differences between potential leavers and stayers in the areas of job 
satisfaction related to the level of recognition they receive and issues with school policy and 
administration.  Those teachers exploring careers outside of agricultural education showed 
significantly lower mean scores in these two areas. This may suggest teachers consider leaving the 
profession because they feel underappreciated and/or do not feel supported by their administration. 
If these teachers are not receiving adequate appreciation at the local level, additional recognition 
programs of mid-career teachers at the regional and state level should be considered.  As this is a 
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variable not proven to be a significant factor within the agricultural education literature, further 
research investigating perceptions of mid-career agriculture teachers and the level of recognition 
they receive is recommended. When examining the area of school policy and administration, it is 
plausible lower levels of perceived support mid-career agriculture teachers receive from their 
administrators, could contribute to lower levels of job satisfaction.  This is consistent with previous 
findings implying dissatisfaction with school administration as a significant problem agricultural 
educators encounter in the profession (Boone & Boone, 2007; Castillo & Cano, 1999; Kelsey, 2006; 
Walker, Garton, & Kitchel, 2004).  As several participants inferred their administrators did not 
understand agricultural education, a recommendation would be to develop a regional or state 
program for administrators to showcase opportunities and impact of agricultural education and 
FFA.   

When evaluating the qualitative component of the study, several interesting conclusions 
can be drawn from the findings.  It is interesting to note the retention factors identified influential 
for mid-career agriculture teachers are similar to those for all agriculture teachers.  Working with 
motivated students, autonomy, variety, and support was frequently identified as reasons the 
participants enjoyed their jobs.  This is consistent with the previous literature identifying factors 
related to agricultural educators’ intentions to remain in the profession (Clark et al., 2014, Rice et 
al., 2014).  A unique variable for this population included a passion for their programs and 
commitment to ensure it remains successful.  This was likely to occur due to the significant 
investment of non-monetary capital to their agriculture programs and FFA chapters. Grissmer and 
Kirby’s (1987) human capital theory supports this finding. 

When examining reported attrition factors, it was apparent teachers within the mid-career 
professional life stage were struggling to balance their personal and professional lives due to 
changing family dynamics.  This is consistent with literature indicating agricultural educators 
struggle with obtaining a work-life balance (Blackburn et al., 2017; Boone & Boone, 2009; 
Hainline et al., 2015; Mundt & Connors, 1999; Murray et al., 2011; Myers et al., 2005; Sorensen 
et al., 2016a; Sorensen et al., 2016b). Many indicated being recently married, or were having 
children, and found they were struggling to balance that dynamic with their professional life.  Many 
also discussed that while they were undergoing these difficulties at home, they were experiencing 
additional successes within their agricultural programs.  However, they were beginning to become 
aware of the costs surrounding those successes.  To help address this issue it is recommended 
purposeful professional development, similar to the National Association of Agricultural Educators 
XLR8 program, should be developed at the state level to involve additional teachers struggling with 
these issues. 

One key finding in this study is that many mid-career agriculture teachers value their time 
above compensation.  While they acknowledge the importance of being adequately compensated 
for their time and effort, they indicated they value their time more at this stage of their career. The 
literature acknowledges compensation as a leading attrition factor (Boone & Boone, 2009; Ingersoll 
& Smith, 2003; Lemons et al., 2015; Sutcher et al., 2016; Warnick et al., 2010), but little research 
has specifically examined this factor for those within the mid-career professional life stage.  
Teachers in this study revealed they were making enough money at this point in their career, that 
compensation was no longer a leading factor.  While they admitted they still were not compensated 
enough for the hours they put in, they would rather have some time back than more hours and 
additional compensation.  

This study has strong implications for the profession and state and national leaders must 
recognize the additional expectations (paperwork, deadlines, additional days, etc.) they place upon 
teachers, are extremely influential in stress levels, especially on teachers struggling to balance their 
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personal and professional lives. One recommendation for state leaders, CTE directors, and 
administrators would be to evaluate the expectations they place upon teachers. Consolidation of 
activities and events, which would eliminate additional days away from home, should also be 
considered.  Further research investigating retention rates in states, which consolidate events and 
activities, should be conducted.  It is recommended the quantitative component of this study be 
replicated nationally, with a larger sample size, to gain a better understanding of agricultural 
educator job satisfaction and attrition factors for mid-career agriculture teachers.  
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Influences on the Perceived Comfort and Training 
Level of Personal Protective Equipment in the Missouri 
High School Agricultural Mechanics Laboratory  
G. Curtis Langley1, John D. Tummons2, & Tracy Kitchel3 

Abstract  

Agricultural mechanics instruction includes a broad array of machinery, structures, and technical 
systems, as well as a diverse workforce. Virtually every aspect of agriculture has a mechanics 
component and a large portion of secondary agriscience curriculum is devoted specifically to 
teaching agricultural mechanics. Further, the agricultural mechanics laboratory provides students 
with an opportunity to learn through authentic learning scenarios. The purpose of this research is 
to investigate Missouri high school agricultural mechanics students’ safety knowledge and safety 
attitudes. Researchers identified an increase in female students enrolling in agricultural mechanics 
coursework.   This study also concludes students perceive they receive minimal training, access, 
and/or use of hearing and air quality PPE.  It was concluded the factors of age, gender, semesters 
of agricultural mechanics courses, and agricultural education district have limited ability to 
explain differences in in student’s PPE knowledge or PPE comfort. Moreover, researchers 
identified implications of changing demographics on PPE design and usability, both in the 
laboratory and the workplace. Future research should be conducted regarding PPE design, 
transfer of perceptions, and what PPE is needed by both teachers and students.  

Keywords: Agricultural mechanics, safety attitudes, personal protective equipment,  

Introduction 

Agricultural mechanics is operationally defined as the selection, operation, maintenance, 
servicing, selling, and use of power units, machinery, equipment, structures, and utilities used in 
agriculture (Herren, 2010). Thus, virtually every aspect of agriculture has a mechanical component 
and over half of all the agricultural education curriculum taught in some states includes agricultural 
mechanics competencies (McKim & Saucier, 2011). The diversity with varying machinery, 
animals, and plant systems coupled with a wide variety of environments means workers must 
negotiate a multitude of risk during normal operations.  Moreover, this risk level is increased when 
youth, seasonal workers, and older adults are involved in the production of goods and services 
(Safety and Health in Agriculture: ILO Code of Practice, 2011).  

Agricultural training for youth often comes in the form of a learning laboratory, such as a 
greenhouse, animal farm, or agricultural mechanics laboratory (Phipps & Reynolds, 1992).  
Specifically, the agricultural mechanics laboratory experience is a means to enable students to learn 
in a safe and controlled environment, thus providing students a place to learn concepts which can 
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be transferred to the home and workplace (Langley & Kitchel, 2013). As such, the use of 
laboratories has been an integral part of agricultural education programs and potentially a powerful 
context for student learning outcomes to occur (Roberts & Ball, 2009). With previous research 
identifying the importance of laboratory use in a comprehensive agricultural education program, 
educators must evaluate the process of teaching students while providing a safe environment for 
learning.  

In the agricultural mechanics laboratory, students learn technical skills in metal working, 
wood working, agricultural machinery, chemicals, compressed gasses, and electrical equipment; 
these processes are  potentially dangerous to both users and observers (Johnson & Schumacher, 
1989). It is the obligation of the instructor to maintain a high regard for the safety of the students 
while they are in the agricultural mechanics laboratory (Gliem & Miller, 1993). However, research 
has revealed teachers may not be providing adequate safety equipment when students are working 
with dangerous equipment (Lawver, 1992; Rasty, Anderson, & Paulsen, 2017). Thus, specific areas 
regarding safety in the agricultural mechanics laboratory should be investigated (Dyer & 
Andreasen, 1999).   

Conceptual Framework 

The conceptual framework for this study was derived from industrial safety research within 
organizations, and conclusions regarding safety deficiencies in agricultural education expressed by 
Dyer and Andreasen (1999).  In their study, Dyer & Andreasen (1999) expressed 15 safety 
deficiencies in agricultural education laboratories. The specific framework for this study was 
centered on one specific safety deficiency and research question posed by Dyer and Andreasen 
(1999): “What demographic factors influence safety knowledge, attitudes, and practices” (p. 51)? 
Further defining the safety deficiency, Dyer & Andreasen. (1999) identified geographic 
background, ethnicity, age, grade level, and gender as possible contributors to the factors 
influencing safety in the agricultural mechanics laboratory.  

Furthermore, it has long been suggested that agricultural mechanics laboratories be used to 
enhance the ability of learners while developing skills and demonstrating real-world scenarios 
(Langley et al., 2013; Phipps et al., 1992, Oomes & Jurshak, 1978). To simulate real-world 
scenarios instructors are using industrial tools and procedures (Chumbley et al., 2103; Johnson et 
al., 1989).  Therefore evaluating safety within the educational setting may need to closely reflect 
safety evaluation in the industrial setting.  In the industrial setting one of the most significant issues 
is ensuring a high level of occupation health (Clarke, 2010), and one of the frameworks many 
modern safety evaluations rely on is centered on Safety Climate (Clarke, 2010).   Safety climate is 
a summary of perceptions that employees share about their work environment (Zohar, 1980).  In 
the agricultural mechanics laboratory the students would be the equivalent of employees, and the 
teacher would be serving in the role of a manager or upper administrator.  Safety climate also 
measures areas of safety concern, or potential areas of concern before an accident occurs. Many 
traditional measures of safety in potentially dangerous places use lagging indicators to evaluate 
safety. In reality lagging indicators measure the failure of the safety system due to someone having 
to be injured for measurement to occur (Cohen, 2002).  Moreover, safety climate literature suggest 
measures of day-to-day operations can be analyzed across five consistent themes: perceptions of 
management, environmental risk, competence, work pressure, and safety systems (Flin, R., Mearns, 
K., O’Connor, P., & Bryden, R., 2000).  For this particular study researchers focused on two of the 
themes, competence and safety systems. The theme of competence within safety climate refers to 
a person’s qualifications, skills, and knowledge associated with given task (Flin et al., 2000).  
Likewise the theme of safety system has been broadly defined as management systems, safety 
officials, safety equipment, and safety policies (Flin et al., 2000).  As such, safety items related to 
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both themes could be a critical part of the instructional approach taken by those teaching in the 
agricultural mechanics laboratory.  More importantly, evaluating both the competence and the 
safety systems could help teachers identify areas of concern before an accident occurs.     

Safety evaluation literature uses terms such as knowledge, competence, comfort, 
familiarity, safety attitudes, equipment, and safety systems to describe a variety of measures.  For 
this study identifying characteristics of safety competence and safety systems within an agricultural 
mechanics laboratory was essential to the conceptual framework for this study. Safety competence 
was operationalized as the perceived level of training students received regarding Personal 
Protective Equipment (PPE) while in the agricultural mechanics laboratory. Safety systems were 
operationalized as the perceived level of comfort while using PPE or safety equipment in the 
agricultural mechanics laboratory.  

Further, training can be defined as a planned process aiming to directly influence the 
individual’s knowledge, ability, and attitudes (Vidal-Salazar, Hurtado-Torres, & Matías-Reche, 
2012). As such, training students in the agricultural mechanics laboratory is an extension of the 
agricultural education classroom; thus, many of the same factors influencing conventional 
classroom lessons exist in the agricultural mechanics laboratory. Tracey, Hinkin, Tannenbaum, and 
Mathuey (2001) suggested careful consideration must be given to a seemingly infinite number of 
variables including sequencing, opportunities for practice, and variables outside the training 
context. Further, Tracey et al. (2001) found that variables outside of the training context, such as 
age, gender, location, and prior experiences can impact both performance and knowledge transfer 
during a training program.  

Meanwhile, comfort is a relative term which is usually determined by a combination of 
physiological and physical factors (Akbar-Khanzadeh, Bisesi, & Rivas, 1995). As such, improper 
fit, added weight, and out of fashion style or color make much PPE undesirable to wear.  Industrial 
accident analysis research regarding eye protection suggested workers have barriers to using PPE 
when comfort is in question (Lombardi, Verma, Brennan, & Perry, 2009). Further, Akbar-
Khanzadeh et al. (1995) suggested workers will oppose wearing PPE devices because of 
discomfort. Likewise, production agriculture research with adult populations have echoed 
industrial construction PPE concerns sighting comfortability of PPE as having a strong influence 
on personal decisions to use/not use PPE (Carpenter, Lee, Gunderson, & Stueland, 2002; 
Mukhopadhyay, 2009). Adding to the complexity of safety climate are the findings of 
Vredenburgh, (2002) that only about 10% of accidents are caused by machine failure, and most 
accidents are caused by unsafe acts by humans. With the identification of a potentially hazardous 
environment, suggestions of variables to examine regarding safety attitudes, and the notion that 
safety deficiencies may be identified prior to an accident, research is needed within the agricultural 
mechanics laboratory regarding the influences on student’s decisions regarding PPE.  

Purpose and Objectives 

The purpose of this research was to investigate how selected demographic variables 
explained variation in Missouri high school agricultural mechanics students’ safety knowledge and 
safety attitudes. This study aligns with the AAAE National Research Agenda research question 
five: What methods, models, and programs are effective in preparing people to work in a global 
agriculture and natural resource workforce (Roberts, Harder, & Brashears, 2016), and research 
priority three, sufficient scientific and professional workforce that addresses the challenges of the 
21st century (Stripling & Ricketts, 2016). The following research objectives were generated to guide 
this study: 
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1. Describe the demographic characteristics (age, gender, semesters of agricultural 
mechanics courses, and agricultural education district) of the Missouri high school 
agricultural mechanic students.  

2. Describe the Missouri high school students’ perceived training level regarding 
Personal Protective Equipment while in the agricultural mechanics laboratory.  

3. Describe Missouri high school students’ perceived comfort level regarding Personal 
Protective Equipment while in the agricultural mechanics laboratory.  

4. Describe any linear relationship existing among Missouri high school agricultural 
mechanics students’ perceived level of training regarding Personal Protective 
Equipment and selected demographic variables of Agricultural Education district,  
age, grade level, and gender. 

Ho1: Variations in age, gender, semesters of agricultural mechanics courses, and 
agricultural education district) will not explain a significant (p > .05) proportion 
of variance in perceived level of training regarding Personal Protective 
equipment. 

Ha1: Variations in age, gender, semesters of agricultural mechanics courses, and 
agricultural education district) will each explain a significant (p < .05) proportion 
of variance in perceived level of training regarding Personal Protective 
equipment. 

5.  Describe any linear relationship existing among Missouri high school agricultural 
mechanics students’ perceived level of comfort regarding Personal Protective 
Equipment and selected demographic variables of Agricultural Education district, 
age, grade level, and gender. 

Ho2: Variations in age, gender, semesters of agricultural mechanics courses, and 
agricultural education district) will not explain a significant (p > .05) proportion 
of variance in perceived level of comfort regarding Personal Protective 
equipment. 

Ha2: Variations in age, gender, semesters of agricultural mechanics courses, and 
agricultural education district) will each explain a significant (p < .05) proportion 
of variance in perceived level of comfort regarding Personal Protective 
equipment. 

Methodology  

This quantitative, ex post facto study utilized descriptive and relational research methods. 
Descriptive research methods were used to “produce information on groups and phenomenon that 
already exist” such as students and teachers (Fink, 2003, p. 33). Furthermore, many studies describe 
social phenomenon based on form, structure, activity, changes over time, and any relationship to 
other phenomenon (Gall, Gall, & Borg, 2003). The author determined the agricultural mechanics 
students were a time and place sample of the population (Oliver & Hinkle, 1982); therefore, the use 
of inferential statistics was justified, as the current agricultural mechanics student population could 
be considered representative of future populations of agricultural mechanics students in Missouri. 
One way to gather information about groups of people and to describe any occurrences within 
groups is through the use of survey data (Fink, 2003). Following literature on research design, this 
study used a self-administered instrument to gather data regarding safety perceptions of Missouri 
high school students. 
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Population 

The target population was all Missouri high school agriculture students enrolled in courses 
involving competencies related to the Power, Structural, and Technical Systems (PSTS) area of the 
Common Career Technical Core Standards (N = 21,486). The selection criterion established a 
priori was the agricultural education district each program represented and agriculture programs 
offering courses with competencies related to the PSTS area of the Common Career Technical Core 
in the 2013-2014 school year. Thirty agricultural education programs were invited to participate in 
the study based on the agricultural education district represented and the requirement of providing 
courses with PSTS competencies. Agricultural education programs were selected using a stratified 
random sample. Stratified sampling is used when sub-groups of a population are evident (Fink, 
2003). Within the Missouri agriculture education program, there are six districts across the state. 
Thus, having districts broken down by geographical region and evidence to suggest varying 
curriculum components and learning outcomes, the six agricultural education districts served as the 
strata for this study. Further, five agricultural education programs from each district were randomly 
selected to receive information regarding the study.  

Of the 30 agriculture programs identified, 24 individual school districts fulfilled the 
eligibility requirements and granted permission to access both their agriculture teacher and 
students. Of the 24 districts, 21 teachers across representing 15 school districts agreed to participate 
in this study. Upon agreeing to participate, each teacher provided the number of students eligible 
to participate based on the requirement of being enrolled in a course where agricultural mechanics 
competencies had already been taught for the 2013-2014 school year. Thus, access to a sample of 
742 (n = 742) students across all six Missouri agricultural education districts was established. 
Initially, 573 responses were returned providing a response rate of 77.2%. After data entry a final 
usable student sample of 548 (n = 548) was available for data analysis. Therefore, a final response 
rate of 73.85% was achieved. Twenty-five student responses were unusable due to incomplete 
questionnaires, response set data, or entire section(s) being incomplete. Student data were 
considered unusable if respondents: a) failed to complete an entire section(s) of the questionnaire 
or b) circled entire columns within the questionnaire.  

Instrumentation  

To gather data for this study, researchers created a paper pencil questionnaire. The safety 
equipment included in this study was derived based on two studies: Ulrich, Pavelock, Mueller, and 
Harrell (2005) and (Chumbley, Gill, & Chesher, 2013). In these two studies, PPE used and available 
was reported by students and teachers, respectively. With this data, researchers were able to 
determine the safety equipment students are recognizing as being available, and being actively 
used. Thus, an instrument based on previous literature was developed.  

The instrument contained 11 items, representing five categories arranged in a single 
column. Flanking each item was a Likert-type scale aimed at gathering data regarding student 
perceptions of the level of training and comfort for specific PPE while in the agricultural mechanics 
laboratory. Each item employed a 4-point scale with a fifth option of Not Available (N/A). The 
scale regarding the perceived level of training while using specific PPE used the following anchors: 
1 = No Training, 2 = Minimal Training, 3 = Moderate Training, 4 = Advanced Training, N/A = 
PPE Equipment Not Used. The scale regarding the perceived level of comfort while using specific 
PPE used the following anchors: 1 = No Comfort, 2 = Slight Comfort, 3 = Mostly Comfortable, 4 = 
Extremely Comfortable, N/A = PPE Equipment Not Used.  
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Demographic characteristics were a vital part of this study. Specifically, the conceptual 
framework for this study suggested specific demographic variables might influence safety 
knowledge and attitudes in the agricultural mechanics laboratory. This study investigated the 
demographic variables of age, semesters of agricultural mechanics courses taken (grade level), 
agricultural education district (geographic background), and gender, as suggested in previous 
studies in which the conceptual framework was based.  

According to Field (2009), an instrument cannot be reliable if the validity is askew. 
Consequently, for this study a panel of nine experts were ask to examine the face and content 
validity of the instrument and make suggestions for ways to improve the accuracy of the instrument. 
Recommended changes were made to the instrument and panel members were ask to give the 
instrument a final review. Upon approval, the instrument was deemed valid to measure the 
designated variables in the study.  

The reliability of the instrument was estimated through the use of a pilot study with a 
similar group of students not involved with the study. Sixty-two instruments were sent to the pilot 
test population. Responses from 58 students were gathered for an initial response rate of 93.54%. 
This pilot test involved test-retest for reliability analysis. As such respondents were initially asked 
two questions: 1) While in high school, were they enrolled in a course where they received 
instruction in agricultural mechanics?  2) Were they willing to retake the survey in approximately 
10 days? Of the 58 respondents, 25 met both criteria and submitted usable data. Fink (2003) asserts 
10 or more people are needed to complete the instrument so reliability estimates can be calculated. 

The last PPE items of the instrument were estimated for reliability using test-re-test method 
producing a percent agreement ranging from .94 to .86. According to Rubin and Babbie (2009), 
percent agreement above .80 are acceptable.  

Data Collection and Analysis 

Consistent with the literature on research design, a tailored, mailed approach of data 
collection was employed to gather information necessary to accomplish the purpose and objectives 
of the study (Dillman, 2007). To gain access to the 30 schools selected for this study, the researchers 
gathered contact information via the published state directory. Upon retrieving the contact 
information, each school was contacted by email informing them of the study. Two persons were 
contacted: first the principal/superintendent to gain permission to access the school district 
teacher(s) and students, and secondly the agriculture teacher(s) to gain permission to use their 
agricultural education program in this study.  Each agriculture teacher gave permission for data to 
be collected from themselves as well as their students during a routine school day. Further, 
researchers sought and received permission from the local Institutional Review Board (IRB) to 
collect data in such a manner. Local teachers were provided with instructions pertaining to 
instrument distribution as well as instructions regarding non-participation. Teachers were informed 
that students should be provided opportunity to withdraw any or part of their information with no 
penalty. Data were collected from students one time via a mailed questionnaire. Each school was 
mailed a packet containing instructions, student instruments, IRB approval letters, and a return 
envelope with prepaid postage attached. Schools not returning the instrument packets within the 
first ten business days were contacted by telephone to encourage them to return the completed 
instruments for evaluation.  
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Findings  

Objective one was to describe the demographic characteristics (age, gender, semesters of 
agricultural mechanics courses, and agricultural education district) of the Missouri high school 
agricultural mechanic students (see Table 1). The average student respondent is 16.3 (SD = 1.06) 
years old with the youngest student respondent being 14 years of age and the oldest being 19. 
Further, slightly over three quarters (78.8%, f = 427) of the students in the sample were male. 

Table 1 

Age Distribution of Respondents (n = 548) 

Age in Years Frequency (%) 

14 18 (3.30%) 

15 81 (15.10%) 

16 212 (39.40%) 

17 140 (26.00%) 

18 79 (14.70%) 

19 8 (1.50%) 
 
The average student in this study reported they had been enrolled in three semesters of 

agricultural mechanics courses (see Table 2). Additionally, almost 85% of the respondents 
indicated having four or fewer semesters of agricultural mechanics courses.  

Table 2 

Distribution of Semester Long Agricultural Mechanics Courses Taken (n = 548) 

Semesters Frequency (%) 
1 114 (21.30%) 
2 195 (36.50%) 
3 27 (5.10%) 
4 115 (21.50%) 
5 3 (0.60%) 
6 47 (8.80%) 
7 5 (0.90%) 
8 20 (3.70%) 
9 0 (0.00%) 
10 8 (1.50%) 

 
The Northeast district as defined by the Missouri Agricultural Education districts make up 

almost one third (32.7%) of the student respondents, followed by the Southwest and Central 
Districts.  Further, two of the six agricultural education districts represented less than 12% (f = 64) 
of the total number of respondents (see Table 3).  
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Table 3 

Agricultural Education District Distribution of Respondents (n = 548) 

Agricultural Education District Frequency (%) 

Northeast 179 (32.70%) 

Southwest 124 (22.60%) 

Central 102 (18.60%) 

Northwest 79 (14.40%) 

Southeast 30 (5.50%) 

South Central 34 (6.20%) 
 
Objective two sought to describe the Missouri high school students’ perceived training 

level regarding PPE while in the agricultural mechanics laboratory. To better describe the data, 
researchers categorized various types of PPE into five categories: General PPE, Hot Metal Working 
PPE, Fire Suppression Equipment, Air Quality PPE, and Hearing PPE. Student respondents 
indicated they perceive to have at least moderate levels of training regarding four out of five 
categories of PPE with mean scores ranging from M = 2.59 (SD = 1.15) in Air Quality PPE to M = 
3.42 (SD = 0.72) in Hot Metal Work PPE . Students indicated they perceive the fifth category, 
General PPE, as having had advanced training in this area (M = 3.62, SD = 1.73). However, 25% 
(f = 141) and 33% (f = 181) of students indicated Air Quality PPE and Hearing PPE were not 
available or they did not use them. Further, an additional 14% (f = 76) of students using Air Quality 
PPE perceived there to be no training. Likewise, over 9% (f = 51) of those using Hearing PPE 
perceive there to be no training available. Consequently, students perceive to have an overall 
perceived level of PPE training of M = 3.32 (SD = .65), thus corresponding to an overall feeling of 
moderately trained. A complete distribution of PPE training level perceptions can been see in Table 
4.  

Table 4 

Perceived PPE Training Levels of Missouri High School Agricultural Mechanics Students (n = 
548) 

PPE Training Areas Mean Standard Deviation 

General PPE  3.62 1.73 

Hot Metal Work PPE  3.42 0.72 

Fire Suppression PPE  3.14 0.92 

Hearing PPE  3.00 1.10 

Air Quality  2.59 1.14 

Overall Perception  3.32 0.65 

*Note: Anchors are as follows 1 = No Training, 2 = Minimal Training, 3 = Moderate Training, 4 = 
Advanced Training, N/A= Not Used  
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Objective three sought to describe Missouri high school students’ perceived comfort level 
regarding PPE while in the agricultural mechanics laboratory. To better describe the data presented, 
researchers categorized various types of PPE into five categories: General PPE, Hot Metal Working 
PPE, Fire Suppression Equipment, Air Quality PPE, and Hearing PPE. Students indicated they 
perceived to be extremely comfortable while using PPE for only two categories of PPE, metal work 
(M = 3.53; SD = .55), and general PPE (M= 3.66; SD = .58). Further, students indicated the 
perceived comfort level declined only slightly feeling mostly comfortable while using PPE 
regarding fire suppression (M = 3.39; SD = .82), hearing PPE (M = 3.22; SD = 1.02), and air quality 
PPE (M= 2.77; SD = 1.16). A complete distribution of perceived comfort level can be seen in Table 
5. Consequently, students perceive to have an overall perceived level of PPE comfort of M = 3.46 
(SD = .53), thus corresponding to an overall feeling of mostly comfortable. 

Table 5 

Perceived PPE Comfort Levels of Missouri High School Agricultural Mechanics Students (n = 548) 

PPE Comfort Levels Mean Standard Deviation 

General PPE  3.66 0.58 

Hot Metal Work PPE  3.53 0.55 

Fire Suppression PPE  3.39 0.82 

Hearing PPE  3.22 1.02 

Air Quality  2.77 1.16 

Overall Comfort  3.46 0.53 

Note: Anchors are as follows 1 = No Comfort, 2 = Slight Comfort, 3 = Mostly Comfortable,  
4 = Extremely Comfortable, N/A = PPE Equipment Not Used.  

 

However, at least 25% (f = 134) of students in the agricultural mechanics laboratory 
indicated hearing PPE and air quality PPE were not available or not used in their laboratory (see 
Table 6).  

Table 6 

Availability of Hearing and Air Quality PPE among Missouri High School Agricultural Mechanics 
Students (n = 548) 

PPE Comfort Levels Available Not Available 
 f (%) f (%) 
Hearing PPE   
       Equipment in laboratory 367 (66.97%) 181 (33.03%) 
       Training 414 (75.55%) 134 (24.45%) 
Air Quality PPE   
       Equipment in laboratory 407 (74.27%) 141 (25.73%) 
       Training 414 (75.55%) 134 (24.45%) 
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Objective four sought to describe any linear relationship that existed among Missouri high 
school agricultural mechanics students’ perceived level of PPE training as influenced by selected 
demographic variables (Agricultural Education district, age, semesters of agricultural mechanics 
courses taken, and gender). Researchers utilized a forward stepwise multiple regression to test the 
null hypothesis, which stated the variables of Agricultural Education district, age, semesters of 
agricultural mechanics courses taken, and gender, did not explain a significant (p >0.05) proportion 
of variance in students’ perceived level of PPE equipment training. Stepwise regression is useful 
in exploratory research where literature suggest one variable could influence another (Field, 2009).  

The regression analysis resulted in a statistically significant (F(1,482)=6.675, p < 0.01, 
adjusted R2 = 0.012) model. Only one dependent variable, age, was a significant (p < 0.05) predictor 
of variance in PPE equipment training. However, age only explained about 1% of the variance in 
the students’ overall perceived level of PPE training. All other variables were excluded from the 
model (see Table 7). Therefore, researchers accepted the null hypothesis, as gender, semesters in 
agricultural mechanics coursework, and FFA district did not explain significant (p > 0.05) 
proportions of variance in student’s perceived level of PPE equipment training. 

Table 7.  

Stepwise Multiple Regression Analysis of Missouri High School Students’ Perceived Level of PPE 
Training as predicted by age (n = 484). 

Variable  Adj. R2  t p d 

Constant   4.758 0.01*  

Gender   0.689 0.49  

Semesters of Ag Mech  1.527 0.13  

FFA District   0.064 0.95  

Age 0.012 0.117 2.584 0.01* 0.24 

Note.  F(1,482)=6.675; p < 0.05. Gender coded as 1=male, 2=female, *(p<.05) 
 

Objective five sought to describe any linear relationship that existed among Missouri high 
school agricultural mechanics students’ perceived level of PPE comfort as influenced by selected 
demographic variables (Agricultural Education district, age, semesters of agricultural mechanics 
courses taken, and gender). Researchers utilized a forward stepwise multiple regression to test the 
null hypothesis, which stated the variables of Agricultural Education district, age, semesters of 
agricultural mechanics courses taken, and gender, did not explain a significant (p > 0.05) proportion 
of variance in students’ perceived level of PPE comfort.  

The overall model was significant (F1,510=4.91, p=0.027). Again, age was the only 
dependent variable which explained a significant (p < 0.05) proportion of variance in PPE Comfort 
(see Table 8). The variables of Agricultural Education district, semesters of agricultural mechanics 
courses taken, and gender did not meet inclusion criteria for the stepwise regression model. 
Therefore, researchers failed to reject the null hypothesis, as Agricultural Education district, age, 
semesters of agricultural mechanics courses, and gender did not account for significant proportions 
(p >0.05) of variance in student PPE comfort in the Agricultural Mechanics laboratory. 
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Table 8.  

Stepwise Multiple Regression Analysis of Missouri High School Students’ Perceived Level of PPE 
Comfort as predicted by age (n = 510). 

Variable Adj. R2  t p d 

Constant   7.467 0.01*  

Gender   -0.376 0.71  

Semesters of Ag Mech  1.136 0.26  

FFA District   -1.084 2.79  

Age 0.01 0.098 2.216 0.03* 0.20 

Note.  F(1,509)=6.675; p < 0.05. Gender coded as 1=male, 2=female, *(p<.05) 
 

Conclusions  

Readers should use caution when interpreting the results of this study beyond the 
population of agriculture teachers and students represented as the teaching and learning class of 
[YEAR] in Missouri. Moreover, each school provided the number of unduplicated students eligible 
to participate in the study, and the author had no way to confirm or refute the numbers as reported 
by the teachers. The author also relied on self-administered questionnaires and made no 
observations to confirm teacher practices or student perceptions.  

From Objective One, researchers conclude the demographics of secondary agricultural 
mechanics students are changing. Ulrich, Pavelock, Mueller, and Harrell (2005) reported 88% of 
the student participants in the 2003 Houston Livestock Show & Rodeo (n = 494) agricultural 
mechanics project show were male. However, this study indicated a 13% increase of females within 
a similar population. The conclusion can also be drawn that while students have the opportunity to 
enroll in as many as 10 semesters of agricultural mechanics courses, more than three-fourths of the 
students have enrolled in four or less semesters.  Further, it can be concluded students appear to be 
enrolling in agricultural mechanics courses while in their sophomore and junior year rather than 
the freshman and senior years of high school based on the respondents’ reported ages.  

For Objective Two, researchers conclude secondary agricultural mechanics students who 
participated in the survey have, on average, at least a moderate level of PPE training. Students 
reported the highest levels of training in General PPE and Hot Metal Work PPE. This conclusion 
supports the findings of Chumbley et al. (2013) when they investigated teachers perceptions of 
safety importance.  

Students reported the lowest levels of PPE training in Hearing PPE and Air Quality PPE. 
Over one-third of the students in this study do not use, do not have, or perceive there to be no 
training available for Hearing PPE and Air Quality PPE. Unfortunately, this conclusion 
substantiates previous research indicating safety deficiencies with in agricultural mechanics (Dyer 
& Andreasen, 1999), and specific concerns regarding hearing and air quality PPE set forth by Ulrich 
et al. (2005).  

Objective three sought to describe the perceived comfort level of Missouri high school 
students while using PPE in the agricultural mechanics laboratory. It can be concluded that students 
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perceive to be mostly comfortable when they are using safety equipment in the agricultural 
mechanics laboratory, with the highest levels of comfort in General PPE and Hot Metal Work PPE. 
Among the types of PPE listed, students scored the lowest comfort levels with Air Quality PPE and 
Hearing PPE, and the relatively high standard deviations among those constructs indicate a high 
proportion of students with little to no comfort with these types of protection, similar to the 
conclusions drawn for objective two. This conclusion is unfortunately echoed in the literature 
regarding student usage and teacher importance of certain types of PPE (Chumbley et al., 2013; 
Hubert, Ulrich, Lindner, & Murphy, 2003; Hubert, Ulrich, & Murphy, 2000; Ulrich et al., 2005).  

Objectives Four and Five sought to determine if linear relationships exist between selected 
demographic variables and the perceived level of training and comfort reported by the respondents. 
Researchers failed to reject the null hypotheses for both variables, suggesting the demographic 
factors studied in this inquiry did not account for either statistical or practical proportions of 
variance in either PPE equipment training or PPE comfort. Among the demographic variables 
tested, only age was a significant predictor of PPE training or comfort; however, the small effect 
size (Cohen, 1992) suggests age as a predictor has limited practical significance. Dyer & 
Andreasen, (1999) suggested demographic variables could be influencing safety knowledge, 
attitudes, and practices. However, if demographic variables influence student safety outcomes, the 
firm conclusion from this population is there are other factors influencing the knowledge and 
attitudes of Missouri high school students beyond those operationalized by this study.  

Implications  

In a study of PPE, Lombardi et al. (2009) found focus group participants unanimously 
identified comfort and fit issues as barriers to wearing eye protection. Further, the demographics 
of this study indicate the agricultural mechanics classroom could be seeing a changing in regards 
to gender. From this conclusion, it can be implied that agricultural mechanics teachers may need to 
consider changes in how PPE is provided and purchased better reflect the needs of a changing 
demographic.  

Providing a safe learning environment for students is the most important job of any 
agriculture mechanics instructor (Swan, 1992), and students in this study perceive to have moderate 
training and were at least mostly comfortable across five categories of PPE used in the agriculture 
mechanics laboratory. Since most PPE usage is based on knowledge, attitudes, and beliefs rather 
than policy (Carpenter et al., 2002), the findings regarding most PPE categories are encouraging 
for agriculture teachers and practitioners. Furthermore, the high usage of most PPE categories could 
imply students are helping to reduce the risk of injury in the agricultural mechanics laboratory as 
well as outside the laboratory. For example, Carpenter et al. (2002) reported farm workers wearing 
general PPE often, just as students responded having an advanced perception of training and a 
perception of being extremely comfortable with General PPE.  

While the majority of students in this study indicated to have moderate training and be at 
least mostly comfortable while using various forms of PPE, the researchers express concern 
regarding the usage and availability of hearing and air quality PPE. This is particularly troublesome 
when you consider 29% of farmers surveyed in 2002 reported definite hearing loss (Carpenter et 
al., 2002). Furthermore, research specifically in the agricultural mechanics laboratory has indicated 
noise exceeding the Occupational Safety and Health Administrations (OSHA) maximum exposure 
level of 110 decibels for 30 minutes (Miller, 1989). These findings could imply the lack of PPE 
being used in the agricultural mechanics laboratory is providing precedence for work outside the 
school. Thus, an overarching implication can be made that students’ perceptions in the laboratory 
setting are a possible reflection of perceptions at locations beyond the school doors.  
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Researchers noted the nonsignificant (p > 0.05) difference between semesters of 
agricultural mechanics instruction and receipt of safety training. This finding suggests agricultural 
mechanics students perceive teachers are, on average, doing an adequate job of providing 
continuous training commensurate with the level of hazard exposure in the shop.  

Recommendations for Practice  

Most students in this study indicated they perceive to be have at least moderate levels of 
training and feel mostly comfortable while using PPE. Given that teachers face curricular pressure 
of limited instructional time, instructors are, on average, providing an adequate level of safety 
instruction to allow a majority of students to feel mostly comfortable. Based on these conclusions 
teachers should continue with the educational practices in place being used to achieve this 
perception. However, teachers may need to focus more attention on the areas of hearing and air 
quality PPE as students indicate those are areas of minimal use. Specifically, it is recommended 
teachers identify areas where PPE such as respirators and hearing protection are to be used, 
especially when multiple students are in the laboratory. Further, teachers should consider the 
demographics of their classroom/laboratory and subjectively evaluate PPE purchased and on hand. 
This could be a way to improve the usage and comfort of specific PPE.  

The data indicate there is a group of students who do not feel comfortable with their PPE 
comfort and training. What level of discomfort with PPE or safety training are teachers comfortable 
with? What about administrators? Will some students remain uncomfortable regardless of the time 
spent on training and money spent on equipment?  

Recommendations for Research 

For Air Quality PPE, researchers noted only a one percent difference between the number 
of students reporting training (75.55%) and equipment in laboratory (74.27%). These numbers 
indicate a relative alignment between training and practice. However, there is almost a ten percent 
difference between hearing protection training (75.55%) and equipment in laboratory (66.97%). 
These differences between training and implementation could indicate belief differences among 
teachers, availability of equipment, or student knowledge of availability. Researchers recommend 
further investigation on the agriculture teachers’ beliefs on hearing PPE and availability of PPE 
within laboratories.  

Further research should be conducted to determine what specific PPE materials and 
training is available and to what extent PPE is provided, managed, and maintained by the school. 
Further, observational research should be conducted to determine to what extent PPE provided is 
used by the students. What inventory, assignment, and storage procedures are being used in high 
school agricultural mechanics laboratories? What is the condition of the PPE supplies? Does 
storage, maintenance, and upkeep of PPE influence use and comfort?  

Research should also be conducted to explore what PPE is needed in the agricultural 
mechanics laboratory based on curriculum and learning outcomes.  

Moreover, research should be conducted to determine what, if any, additional factors 
explain differences in PPE behaviors. For students, what home or SAE experience factors might 
impact students’ decision to use/not use specific PPE in the agricultural mechanics laboratory? Are 
there personality differences which influence students’ safety knowledge, attitudes, and practices?  
Which brands and/or styles of PPE are perceived as most comfortable among students?  
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What teacher characteristics or personal experiences might explain to what extent PPE is 
prioritized in the agricultural mechanics laboratory? What factors do agriculture teachers use when 
selecting and purchasing PPE?  What are teachers’ sources of knowledge and curriculum for safety 
instruction? What are the perceived challenges of creating a safe climate among students?   

For the school district and program, what additional PPE training do students receive from 
science or industrial technology teachers within the district? To what extent does frequency of 
mechanics instruction in the laboratory affect perceived PPE importance? What type of budgets do 
schools provide for PPE? What type of storage or sterilization equipment is provided for PPE? To 
what extent do principals or CTE directors monitor and/or support the PPE use of students?  
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Experimental Studies in School-based Agricultural 
Education from 2006-2016: A Synthesis of the 
Literature in the Journal of Agricultural Education 
Blake C. Colclasure1 & Andrew C. Thoron2 

Abstract 

The purpose of this synthesis of literature was to identify and analyze existing research that used 
experimental or quasi-experimental design in school-based agricultural education. This study 
utilized published articles in the Journal of Agricultural Education from the years 2006 through 
2016. The study identified 35 articles that met the criteria of the investigation. Studies were 
analyzed and compared based on number of participants and duration. Trends in research 
constructs were found to be the impact of curriculum design, technology, laboratory approaches, 
and methods of active learning on student outcomes. Trends in researcher recommendations 
included extended treatment durations, larger sample sizes, follow-up research addressing long-
term knowledge retention, increased teacher training through professional development, and 
exploring the impact of teaching methods and curriculum design on constructs such as student 
motivation, interest, and self-efficacy. 

Keywords: synthesis of literature; experimental design; quasi-experimental design; school-based 
agricultural education 

Introduction 

Educational methodology and curriculum design in America’s K-12 school systems 
continue to experience a state of dynamic change due to the pressure of increased student 
performance (Hanushek, Peterson, & Woessmann, 2010). Federal and state educational policy, 
along with local authority, often pursue the goal of meeting America’s need for college and career 
ready students (Darling-Hammond, Wilhoit, & Pittenger, 2014). Mass efforts to quantify students’ 
college and career readiness have led to school accountability through standardized testing, which 
has strengthened the lens of classroom and teacher accountability (Wang, Beckett, & Brown, 2006). 
In an era of high-stakes education where classrooms and teachers must demonstrate educational 
merit, agricultural education programs must be well positioned to justify their worth by measurable 
student achievement.  

Integration of Science, Technology, Engineering, and Math (STEM) education, as well as 
other core curricula, into agricultural education, is one strategy that has gained attention. In fact, 
Priority 3 of the 2016-2020 American Association for Agricultural Education (AAAE) National 
Research Agenda (NRA) proposed the question “What are effective models for STEM integration 
in school-based agricultural education curriculum?” (Stripling & Ricketts, 2016, p. 31). Although 
curriculum integration and adoption may be a sensible solution to increased student academic 
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performance in core curricula, some fear that an overemphasis of core curricula in agriculture could 
undermine student acquisition of agricultural competency and technical skills (Parr, Edwards, & 
Leising, 2008). The debate of what is to be taught in agricultural education curriculum continues 
to form as non-traditional agricultural education curriculum emerge to meet the needs of a changing 
student demographic, teacher demographic, and education policy reform. Research that 
investigates the design of specific curriculum on student performance creates empirical evidence 
that can guide teaching and learning in agriculture.  

Research in school-based agricultural education (SBAE) should critically analyze the 
curriculum taught and investigate the effectiveness of teaching methods to determine how the 
content is most effectively taught (Thoron & Myers, 2011a). As curriculum integration continues 
to expand in SBAE, new methods for teaching these concepts should be analyzed. The 2016-2020 
AAAE NRA called for research in examining the effectiveness of instructional strategies currently 
not highly used in agricultural education, but have served as effective strategies in other disciplines 
(Roberts, Harder, & Brashears, 2016). According to the National Academy of Science (1996), the 
preferred method of teaching science education has shifted form traditional teaching approaches, 
such as direct instruction, to approaches that favor active learning. Other research in education has 
praised active learning strategies such as experiential and inquiry-based learning (Deters, 2005; 
Gass, 2005). Furthermore, technology continues to change how curriculum is delivered. The role 
of technology inclusion in the classroom is continuously expanding as access and money to support 
the use of technology becomes more readily available (Cuban, Kirkpatrick, & Peck, 2001; United 
States Department of Education, 2010).  

Experimental or quasi-experimental research on the effectiveness of curriculum design and 
teaching methodology in SBAE programs is vital to establish a wide-body of empirical evidence 
that can support best teaching and learning practices in modern SBAE (Thoron & Myers, 2011a). 
In fact, the AAAE NRA proclaimed “utilizing research to draw a connection between the impacts 
of our academic programs and student preparedness and success is essential for survival and 
sustainability of agricultural leadership, education, and extension education...” (Stripling & 
Ricketts, 2016, p. 32). According to Thoron and Myers (2011a), the establishment of a standards-
based educational system has produced the need for more experimental research on teaching 
methods that increase student learning in SBAE. Furthermore, experimental research on teaching 
methods in agricultural education can promote school administrators to offer professional 
development opportunities to teachers that are based on best practices. Thoron and Myers (2011a) 
argued “one challenge is the lack of studies that support specific methodologies” (p. 175). The U.S. 
Department of Education (2003a; 2003b) has provided research funding to encourage experimental 
design that utilizes random treatment and control groups. The AAAE NRA also expressed the need 
for experimental studies that examine student learning outcomes through inquiry-based instruction 
and STEM-infused agricultural curriculum (Stripling & Ricketts, 2016).  

Research in education that employs an experimental or quasi-experimental design seeks to 
actively test an independent variable (Ary, Jacobs, Sorensen, & Walker, 2014). True experimental 
designs randomly assign the treatment to each participant, and therefore, maximizes control of 
extraneous variables and have the greatest internal validity. Rarely is true experimental design 
feasible in intact classrooms, as it is common for all students in each classroom to be exposed to 
either the same treatment or the same control. According to Gall, Gall, and Borg (2007), quasi-
experimental design can be defined by a study lacking random assignment to groups, but offer other 
strategies to control extraneous variables. Another design, pre-experimental, often considered as a 
weak design, does not use randomization of treatment nor controls for extraneous variables (Ary et 
al., 2014). Typically, researchers in education use quasi-experimental designs, and if employed 
appropriately, can be just as effective as experimental designs (Rubin, 1974).  



Colclasure & Thoron Experimental Studies in School-based Agricultural Education… 

Journal of Agricultural Education 38 Volume 59, Issue 4, 2018 

Conducting experimental or quasi-experimental research in education can be difficult. 
Gaining permission from school administrators, teachers, parents, and students, as standard 
procedure required by institutional review boards (United States Department of Health and Human 
Services, 2017), may be challenging. Furthermore, following proper methodology in experimental 
research may be difficult in natural classroom settings. A proper treatment duration is necessary to 
accurately measure the effects of the treatment (Ary et al., 2014). This factor is especially critical 
when exposing students to a new teaching method they may not be familiar with (Thoron, 2010), 
and when measuring complex learning constructs such as critical thinking and problem-solving 
ability, which take longer to cognitively develop (Thoron & Myers, 2012a). Obtaining and retaining 
a sufficient sample size that is practically and statistically significant, without finding significance 
due to an inflated sample size (Hays, 1973), may also be challenging. Previous studies indicated 
participant mortality rates are often as high as 50% in quasi-experimental designs (Boone, 1988; 
Dyer, 1995; Flowers, 1986; Myers, 2004). Researchers using experimental and quasi-experimental 
designs in SBAE must be aware of such challenges and should analyze previous literature to seek 
practical designs and researcher recommendations (Thoron & Myers, 2011a).   

Purpose 

Although the need for experimental research in SBAE is well pronounced in literature, an 
investigation of previous experimental studies and consideration of recommendations is warranted 
to improve future experimental-based studies in SBAE. An analysis of existing research will 
determine what has been done to meet this research need, while providing recommendations for 
future experimental-based research in SBAE. Furthermore, an analysis of the quality of existing 
experimental research is needed in order to compose the standards for experimental research in the 
discipline. The purpose of this investigation was to identify and synthesize existing research that 
used experimental-type designs in SBAE. This study utilized published articles in the Journal of 
Agricultural Education from the years 2006 through 2016. The following research questions guided 
this study’s investigation:  

1. How many studies involving experimental or quasi-experimental research in school-
based agricultural education were conducted and published? 

2. What was the duration of treatment method implemented in the experimental or quasi-
experimental research designs?   

3. How many participants were sampled in the experimental or quasi-experimental research 
designs?     

4. What trends in research foci and research results were common in the experimental or 
quasi-experimental designs?  

5. What trends in research recommendations were suggested by authors of experimental or 
quasi-experimental studies?  
 

Methods/Procedures 

This study used a mixed method research synthesis as its design. A mixed method research 
synthesis allows the researcher to gather a collection of related studies in an effort to provide an 
effective summary of knowledge regarding a specific topic (Heyvaert, Hannes, & Onghena, 2016). 
The publications of interest for this research were studies that used experimental or quasi-
experimental designs in SBAE. We examined articles published in the premier journal for 
agricultural education – Journal of Agricultural Education. 
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We limited the literature to include only studies whose subjects included middle-school 
through high school students (Grades 6 through 12) in SBAE classrooms. Furthermore, we included 
only literature published from 2006-2016 in the Journal of Agricultural Education in an effort to 
narrow the scope of the study. We looked at all publications from volumes 47 through 57 and 
included articles that met the following parameters: (a) published in the Journal of Agricultural 
Education; (b) published between 2006 and 2016; (c) utilized experimental or quasi-experimental 
design; and (d) included subjects in middle school or secondary SBAE programs.  

Each publication that met the parameters of this study was investigated and content for each 
study was organized in a matrix. Microsoft Excel was used as the recording software to complete 
a matrix that included the following for each study: (a) the title of the study; (b) the authors of the 
study; (c) the year of the study; (d) the duration of treatment in the study; (e) the number of 
participants involved in the study; (f) the treatment construct; and (g) the results of the study.  

We investigated Question 1 of the study by analyzing the total number of studies that met the 
research parameters by year. Question 2 was investigated by determining the lengths of the 
treatments used in the studies. The lengths of treatment used in the studies contained various units 
ranging from minutes to semesters. In order to compare the varying treatment units between studies, 
we converted all treatment lengths to 50-minute instructional days. Research Question 3 was 
investigated by comparing the number of participants which data were obtained for each study. 
Participants who dropped studies or who did not meet researcher criteria were not included in 
comparison of the studies. Research Questions 4 and 5 were investigated by coding the research 
and categorizing the purpose of each study into consistent themes. All coding adhered to transparent 
and systematic procedures (Noblit & Hare, 1988; Pawson, 2006). The constant comparative method 
of analysis (Glaser, 1965) was used to identify central themes for research Questions 4 and 5.  

Findings 

Research Question 1: How many studies involving experimental or quasi-experimental 
research in school-based agricultural education were conducted and published? 

Research Question 1 sought to determine the number of studies that were published in the 
Journal of Agricultural Education from 2006-2016 on subjects associated with SBAE that used 
experimental or quasi-experimental design. Six hundred and seventy-six articles were published in 
the Journal of Agricultural Education from 2006 through 2016. Of these articles, 35 met the 
parameters of being considered an experimental or quasi-experimental design (Ary et al. 2014) 
within SBAE, resulting in roughly a 5% publication rate. An average of slightly more than three 
articles per year were published. The number of publications per year ranged from a low of two in 
2007, 2008, 2009, and 2010 to a high of six in 2014. Table 1 displays the number of experimental 
or quasi-experimental studies that met the criteria of this study and that were published in the 
Journal of Agricultural Education between 2006 and 2016.  
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Table 1   

Number of Publications in JAE Involving Experimental Studies in School-Based Agricultural 
Education from 2006-2016 (n=35) 

Year Number of Publications 

2006 3 

2007 2 

2008 2 

2009 2 

2010 2 

2011 4 

2012 4 

2013 4 

2014 6 

2015 3 

2016 3 

Total  35 
 

Research Question 2: What was the duration of treatment methods implemented in the 
experimental or quasi-experimental research designs?   

Research Question 2 sought to determine and compare the duration of treatment methods 
used in publications that met the criteria for this study. Previous research in education indicated the 
duration of treatment may impact the significance of results (Hillocks, 1984).  

Thirty-two of 35 articles included a specific duration for the length of treatment that was 
used in the study. However, the units in which the duration of treatment was given varied 
considerably between studies. Some studies used weeks as an indicator for duration, although other 
studies used hours or days. In order to better compare treatment duration, the researchers converted 
units to instructional days, which was established to be 50 minutes. Therefore, a study with a 
treatment duration of 75 minutes would convert to 1.5 instructional days and a study with a 
treatment duration of 2 weeks would be convert to 10 instructional days assuming treatments are 
not given on weekends. Three studies were not included in the comparison of treatment duration. 
One study contained a treatment duration described as instructional units and could not be 
accurately converted. Two studies did not include a description of treatment duration.  

Nine of the 32 studies had a treatment duration of 5 instructional days or less, followed by 
six studies that had a duration between 6 to 10 days. Few studies ranged from 11 to 30 instructional 
days, while a gap existed in which no studies were found to have a treatment duration between 31 
and 50 days. Four studies had a treatment duration that ranged from 56 to 60 instructional days. 
Three studies described using a semester-long duration, which was converted to 90 instructional 
days. Three other studies described being a full school year, which was converted to 180 
instructional days. The average study was slightly longer than 40 instructional days. Table 2 
displays the number of studies by treatment duration.  
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Table 2 

The Number of Experimental Studies by Treatment Duration Described by Instructional Days (50-
minutes) (n=32) 

Instructional Days Number of Studies 

1-5 9 

6-10 6 

11-15 1 

16-20 2 

21-25 2 

26-30 1 

31-35 0 

36-40 0 

41-45 0 

46-50 0 

51-55 1 

56-60 4 

~90 3 

~180 3 

Total  32 
Note. Three studies were omitted due to unclear treatment duration. 

Research Question 3: How many participants were sampled in the experimental or quasi-
experimental research designs?   

Research Question 3 sought to determine and compare the number of participants sampled 
in research designs included in this study. According to Olejnik (1984), the four factors that should 
be taken into consideration when determining sample size in educational research are: criterion for 
statistical significance, level of statistical power, statistical analysis strategy, and the size of an 
effect judged to be meaningful. It was assumed that appropriate procedures for determining sample 
size were followed by the studies included in this review of literature given all published articles 
were peer-reviewed and deemed acceptable for publication in the Journal of Agricultural 
Education.  

Thirty-four of the 35 studies analyzed in this review included the number of student 
participants in which data were collected. One study only reported mean data from intact 
classrooms, therefore, an assumption on the total number of participants could not be made and the 
study was excluded in the analysis for Research Question 3. The number of participants in the 
studies ranged from 33 to 672. Nine studies had a range of participants from 51 to 100. Ten studies 
had a range of participants from 101 to 200 and six studies included between 401 and 450 
participants. The mean number of participants was roughly 223 students (SD=166.5); however, it 
was common for larger studies to include multiple publications from varying areas of research 
within the study, accounting for an inflated mean. Table 3 displays the number of studies by the 
sample size of each study. 
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Table 3 

The Number of Studies by the Sample Size of The Study  

Number of participants Number of Studies 

0-50 2 

51-100 9 

101-150 5 

151-200 5 

201-250 0 

251-300 3 

301-350 0 

351-400 2 

401-450 6 

451-500 1 

>500 1 

Total  34 
Note. One study was excluded as the number of student participants was not reported. 

Research Question 4: What trends in research foci and research results were common in the 
experimental or quasi-experimental designs?  

Research Question 4 sought to establish trends in areas of investigation for the research 
areas published. Through coding each study’s primary area of investigation, several trends in 
research emphasis were revealed: (a) studies that investigated curriculum; (b) studies the 
investigated the use of technology; (c) studies that investigated laboratory approaches; and (d) 
studies that investigated a method of active learning. 

Results indicated that the area of investigation for 14 studies involved curriculum. Six 
studies investigated the effect of a new curriculum on student outcomes. Examples of studies 
focused on new curriculum efforts include: Rusk, Brubaker, Balschweid, and Pajor, (2006); Salle, 
Edgar, and Johnson, (2013); Sapp and Thoron, (2014); Schafbuch, Vincent, Mazur, Watson, and 
Westneat, (2016); Skelton, Stair, Dormody, and Vanleeuwen, (2014); and Wagler et al., (2008). 
The inclusion of new curriculum involving farm safety (Schafbuch et al., 2016), biodiesel (Salle et 
al., 2013), swine (Wagler et al., 2008), and livestock ethics (Rusk et al., 2006) all increased student 
knowledge in learning constructs measured. Four studies investigated the enhancement of existing 
agriculture curriculum with math (Edwards & Leising, 2009; Parr, Edwards, & Leising, 2006; Parr, 
Edwards, & Leising, 2008; Young, Edwards, & Leising, 2009). As a component of a large study 
on math-enhanced curriculum, Parr et al. (2006) found a math-enhanced agricultural power and 
technology curriculum increased student performance on mathematics placement tests. However, 
Edwards and Leising (2009) found a change in students’ mathematical ability to solve workplace 
problems after exposure to math-enhanced agriculture curriculum was not significant. Furthermore, 
Parr et al. (2008) found the math-enhanced curriculum did not lower students’ technical 
competence.  
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Two studies investigated science-enhanced curriculum (Haynes, Robinson, Edwards, & 
Key, 2012; Pearson, Young, & Richardson, 2013). In a one-semester pilot study, Pearson 
et al. (2013) partnered SBAE teachers and science teachers to create and teach students 
context-based agriculture lessons. Compared to a control group, posttest scores indicated 
students who experienced a science-enhanced curriculum demonstrated significant positive 
achievement in science scores with the exception of the bottom scoring quartile. In a shorter 
casual comparative study, Haynes et al. (2012) found students exposed to a science-enhanced, 
CAERT curriculum did not perform significantly better on a science proficiency exam 
compared to a comparison group. In another study addressing science curriculum, Shoulders 
and Myers (2013) found students exposed to 6 weeks of socioscientific issues-based 
instruction increased content knowledge scores from pretest to posttest both proximally and 
distally.  

 Three quasi-experimental studies examined technology integration on 
student performance (Bunch, Robinson, Edwards, & Antonenko, 2014; Conoley, Croom, 
Moore, & Flowers, 2007; Pense, Calvin, Watson, & Wakefield, 2012). Bunch et al. (2014) 
did not find a significant effect on student achievement in mathematics or agriculture 
when students were exposed to digital game-based learning over traditional direct instruction. 
However, Pense et al. (2012) found traditional students and students with learning disabilities 
exposed to interactive web-based tools increased achievement. In another experimental study, 
Conoley et al. (2007) found that electronic audience response systems increase student 
achievement.  

Three studies analyzed formative assessment strategies in laboratory settings (Thoron 
& Myers, 2010; Thoron & Myers, 2011b; Thoron & Rubenstein, 2013). These studies compared 
the effect of using Vee maps with standard laboratory reports on student outcomes. Vee 
maps are designed to encourage students to form their own investigations by creating an 
inquiry question, developing a list of key words, creating a graphic organizer and lab procedure, 
performing research to collect data, and writing report conclusions. Experimental studies on using 
Vee maps compared to standard laboratory reports conclude that students gain more content 
knowledge and increase high-order thinking skills (Thoron & Myers, 2010; Thoron & 
Rubenstein, 2013). Furthermore, research indicated the use of Vee maps is unbiased based on 
gender, grade, and ethnicity (Thoron & Myers, 2011b).  

Lastly 11 studies were found that investigated active learning methods on 
student performance. Myers and Dyer (2006) investigated laboratory integration using three 
levels of treatment: (a) subject matter approach without laboratory experimentation; (b) 
subject matter approach with investigative laboratory experimentation; and (c) subject 
matter approach with prescriptive laboratory experimentation. Findings indicated that students 
taught using the subject matter approach with investigative laboratory experimentation scored 
higher on content knowledge and science process skills compared to students using the subject 
matter approach with prescriptive laboratory experimentation. In a study exposing 200 students 
to nine, 50-minute lessons utilizing either active learning strategies or passive learning 
strategies, students exposed to active learning strategies had higher positive perceptions of the 
teaching method compared to students exposed to passive learning (Mueller, Knobloch, & Orvis, 
2015).  

Two studies examined experiential learning on student outcomes. In a study involving 
wind energy curriculum, Baker and Robinson (2016) assigned 80 students to either a four-hour 
lesson using direct instruction or a four-hour lesson using experiential learning. They found 
students who were assigned to the experiential learning method scored higher on creativity 
scores and practical use of knowledge scores.  
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Six studies researched the effects of inquiry-based instruction. A large study by Thoron 
and Myers (2011a) compared the use of inquiry-based instruction to the subject matter approach 
on student content knowledge achievement. The 12-week study incorporated seven different 
secondary schools across the U.S. and included 437 students. Seven units of instruction were taught 
using either the treatment or control. A pretest was given to students before each unit and a posttest 
was given after each unit. Findings indicated students who received inquiry-based instruction had 
higher content knowledge achievement compared to students taught through the subject matter 
approach. Further research from this study concluded students taught through inquiry-based 
learning also scored higher in argumentation skills and in scientific reasoning (Thoron & Myers, 
2012a; Thoron & Myers, 2012b). Data from this study illustrated that inquiry-based instruction did 
not affect the knowledge retention levels of students with special needs (Easterly & Myers, 2011). 
In a 12-week study involving 170 students, Thoron and Burleson (2014) investigated student 
perceptions when taught through inquiry-based learning. The study administered 21 questions on 
a Likert-type scale that evaluated students’ attitudes towards agriscience and students’ attitudes 
towards inquiry-based instruction.  

 Research Question 5: What trends in research recommendations were suggested by authors 
of experimental or quasi-experimental studies?  

Research Question 5 sought to synthesize researcher recommendation involving future 
studies. Through coding the recommendations section of each publication, five common themes in 
research recommendations were found: (a) future experimental studies should extend treatment 
duration; (b) future experimental studies should include larger sample sizes; (c) future experimental 
studies should address students’ long-term outcomes; (d) professional development should be 
utilized to ensure instructors deliver treatment appropriately; and (e) future studies in teaching 
methodologies and curriculum design should investigate student motivation, interest, and self-
efficacy.  

Many studies concluded the duration in which the treatment was conducted may not have 
been long enough to properly impact student variables. Therefore, several studies included this 
issue as a limiting factor. Although increasing duration of experimental studies could lead to more 
significant results, longer treatment durations may come at a cost. Teachers who often implement 
experimental studies in their classrooms may be weary of large time commitments longer-term 
studies bring. Furthermore, longer studies may increase mortality rates that could interfere with 
statistical significance. Seven studies suggested follow-up research using experimental design 
extend the duration of the treatment (Baker et al., 2014; Baker & Robinson, 2016; Bunch et al., 
2014; Burris & Garton, 2007; Parr et al., 2006; Pennington et al., 2015; Rose et al., 2015).  

Several studies included a small sample size as a limiting factor to their research design. 
Larger sample sizes may increase statistical power and include a more representative sample of the 
student body in agricultural education. It should also be noted, however, larger sample sizes can 
increase research cost and effort. Furthermore, larger sample sizes may require more schools and 
teachers which can unintentionally cause an increase in treatment variability, yet it may offset 
student and teacher fatigue (Shoulders & Myers, 2013). Eight studies recommended future research 
increase the sample size used in the experimental design (Baker et al., 2014; Blackburn & 
Robinson, 2016; Bunch et al., 2014; Easterly & Myers, 2011; Rose et al., 2015; Sapp & Thoron, 
2014; Schafbuch et al., 2016; Witt et al., 2014).  

Six studies recommended future research in experimental design investigate long-term 
knowledge retention of subjects exposed to treatments (Baker et al., 2014; Bunch et al., 2014; 
Myers & Dyer, 2006; Pennington et al., 2015; Sapp & Thoron, 2014; Wagler, et al., 2008). 
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Retention of desired student outcomes and long-term knowledge gains are often the goal of 
education. A deferred posttest, a post posttest, or a follow-up study using qualitative design could 
determine if differences in student outcomes are held long-term.  

Several studies cited treatment methods may not have been delivered appropriately due to 
poor teacher knowledge of instructional methodology used in the study. In order to combat this 
issue, four studies recommended that adequate professional development opportunities be held for 
classroom teachers who are implementing instructional methodology (Haynes et al., 2012; Johnson 
& Roberts, 2011; Schafbuch et al., 2016; Thoron & Burleson, 2014). Professional development 
provided to teachers will make the implementation of the research design more effective, and could 
positively impact teachers and students in ways not associated with the study.  

Lastly, future research recommendations called for more experimental studies involving 
the impact of curriculum design and teaching methods on other factors besides academic 
achievement. Witt et al. (2014) recommended future experimental research in cognitive behavior 
and student engagement. Sapp & Thoron (2014) recommended additional studies that determine 
the effects of teaching methods on students’ attitudes toward subject matter and teaching 
approaches. Other recommendations included additional experimental studies on student 
motivation, interest, and self-efficacy (Baker & Robinson, 2016; Pense, Watson, & Wakefield, 
2010; Salle et al., 2013; Thoron & Myers, 2012a).  

Conclusions & Recommendations 

A total of 35 experimental or quasi-experimental studies within SBAE were published in 
the Journal of Agricultural Education between 2006 and 2016, indicating roughly a 5% publication 
rate. This number seems low considering the need for experimental-based research in SBAE. Are 
researchers not conducting experimental-based studies in SBAE or are such studies not being 
accepted for publication? It is recommended the profession employ a rejuvenated commitment 
toward conducting and publishing quality experimental research in SBAE.   

Findings indicated a majority (n=21) of studies included a treatment duration of less than 
30 instructional days, with nine studies being less than 5 days in length. It is recommended that 
caution be given to results of studies that utilize short treatment durations, especially when 
measuring learning constructs that take time to develop (Ary et al., 2014). Eleven studies were 
longer than 50 instructional days. Most studies had between 50 and 200 participants with only two 
studies having less than 50 participants and one study having more than 500.   

Trends in research focus included the impact of curriculum design, technology, laboratory 
approaches, and methods of active learning. Studies suggested future research in experimental 
design in SBAE include extended study durations, larger sample sizes, follow-up research 
addressing long-term knowledge retention, increased teacher training through professional 
development, and exploring the impact of teaching methodologies and curriculum design on 
constructs such as student motivation, interest, and self-efficacy.  

There are several limitations to this synthesis of literature. Research assumptions were 
made when analyzing data for this study. We had to make assumptions regarding varying units of 
duration for treatments in order for studies to be compared. Converting units such as weeks of 
instruction to 50-minute instructional days yields a chance of researcher error. Furthermore, several 
of the publications could have been a part of larger studies. We assumed each published article was 
an independent study and, therefore, depending on interpretation, averages for concepts such as 
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treatment duration and number of participants could be significantly skewed. Incomplete data from 
some studies could have affected the analysis for this research.  

It is recommended that further investigation on experimental studies in SBAE continue 
beyond the Journal of Agricultural Education. This report did not analyze the statistical 
significance of findings found in studies or if studies followed proper research design and reliable 
instrumentation. Measures such as comparing reported effect size could increase the rigor of future 
research syntheses. Future experimental research in SBAE should include random selection and 
true experimental design whenever possible (Blackburn & Robinson, 2016; Pearson et al., 2013; 
Haynes et al., 2012). Future quasi-experimental research should also make every effort to use best 
practices in educational research. Lastly, researchers must fully question if the quality and number 
of published experimental-based research studies in SBAE are adequately meeting the needs of the 
profession as discussed in the National Research Agenda.  
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Needs Assessments for School-based Agricultural 
Education Teachers: A Review of Literature  
Catherine A. DiBenedetto1, Victoria C. Willis2, & R. Kirby Barrick3 

Abstract 

School-based agricultural education (SBAE) programs have become more diverse with the ever 
changing and growing agriculture industry. Agricultural education teachers are challenged with 
expanding their knowledge and competencies to effectively teach and design successful SBAE 
programs. Needs assessments aid in providing guidance for professional development to better 
equip teachers with adequate knowledge, experiences, resources and materials. To better 
understand how agricultural education teacher’s needs have changed or remained the same, this 
synthesis provided insight into teacher needs assessments from 1983 to 2015. While some 
competencies revealed inconsistent results, several competencies produced overwhelmingly 
cohesive results. Findings indicated Computer Technology, Program Administration, Public 
Relations, FFA/Program Management, Managing Student Behavior, and Development and 
Supervision of SAE projects as consistent needs of agricultural education teachers. Less emphasis 
was needed in professional development in technical skills related to the AFNR career pathways. 
A variation of needs between experienced and beginning teachers has existed. Recommendations 
included addressing emerging needs in 21st century competence and working with special needs. 
To emphasize content focus, development of a consistent instrument to assist teacher educators and 
national organizations with designing professional development opportunities to meet the current 
needs of agricultural education teachers in all stages of their careers was recommended.   

Keywords: agricultural education; competencies; in-service needs; professional development; 
school-based agricultural education; teacher needs assessments  

Introduction  

It has been stated “many teachers may believe that their skills or knowledge are inadequate 
for providing students with the necessary skills to face the demanding world” (Sorensen, Tarpley, 
& Warnick, 2010, p. 1). During a time when supply and demand concerns continue to plague 
School-based Agricultural Education programs (SBAE) (Foster, Lawver, Smith & Thompson, 
2016) it is important to analyze all possible avenues to support pre-service and in-service teachers 
to help improve retention.  

According to the 2017 National Agricultural Education Teacher Supply and Demand 
Executive Summary, 702 agricultural educators left the classroom in the 2016-17 school year.  
Major reasons for leaving beyond retirement included employment in business/industry, extension, 
or production agriculture/farming, termination, shift to teach a different content area or to school 
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administration, caregiver, and continuing education (Smith, Lawver, & Foster, 2018).  Determining 
the competencies needed for the agriculture and natural resource workforce and the competencies 
needed to educate students in these areas during a time when college and career preparedness has 
become an important focus supported our research question, have the needs of agricultural 
education teachers remained the same or changed over time? Therefore, we sought to synthesis 
teacher needs assessments in SBAE programs across three decades, from 1983 to 2015. The need 
for a review of literature derives from a situation in which something is needed or warranted in 
relation to either mature or emerging topics (Torraco, 2005). As recommended by Duncan, 
Ricketts, Peake, and Uesseler (2006), “as the number of states with timely and relevant needs 
assessment data increases, researchers should analyze data to identify national trends in agricultural 
education” (p. 33).  

In-service needs assessments have served as a beneficial tool to discover the needs and 
competencies of teachers within agricultural education. University agricultural education programs 
have historically identified appropriate in-service topics for the training of agriculture instructors 
(Barrick, Ladewig, & Hedges, 1983). Agriculture is a diverse and ever-changing industry, which 
can make it challenging for agricultural education teachers to stay current in their knowledge base.  

“Because of the diversity of activities and the enormous amount of content taught 
within the realm of agricultural education, most agricultural education instructors 
require some form of in-service on a regular basis to be able to cope with the 
demands of the profession” (Sorensen et al., 2010, p.1). Due to the vast amount of 
technical knowledge and skills agricultural educators are required to possess, how 
do we determine which qualities of teacher knowledge are most essential? In 1999, 
Wilson and Berne posited “the ‘what’ of teacher learning should be identified, 
conceptualized, and assessed” (p. 203).  

The need to define the categories of knowledge teachers should possess in relation to 
content areas has existed (Desimone, 2009). Consistent and timely in-service needs assessments 
can be of great use to assist in determining which categories should be covered when designing in-
service professional development for agricultural education teachers. In-service professional 
development providers should periodically monitor the needs of beginning teachers and provide 
assistance based upon current needs as they change over time (Birkenholz & Harbstreit, 1987). 
Agricultural education teachers have been willing to learn and have requested in-service education 
to improve the quality of their teaching. Teachers have had a continuing desire and need for in-
service training to ensure their skills will remain current (Barrick et al., 1983). Evaluating the 
results of in-service needs assessments from varying states, level of teacher experience, and 
background can inform how teachers’ needs for professional development can be more efficiently 
addressed. Trends and differences within teacher in-service needs assessments should be observed 
to determine the types of in-service that will be provided to agricultural education teachers in the 
future (Layfield & Dobbins, 2002).   

Priority 3 of the National Research Agenda of the American Association for Agricultural 
Education calls for a “Sufficient Scientific and Professional Workforce that Addresses the 
Challenges of the 21st Century.” Priority 3 described “Utilizing research to draw a connection 
between the impact of our academic programs and student preparedness and success is essential for 
survival and sustainability of agricultural leadership, education, and extension education, but also 
for agricultural communication” (Stripling & Ricketts, 2016, p. 32). Previous literature suggested 
studying needs assessment research on a national scope to determine common needs (Layfield & 
Dobbins, 2002). Analyzing individual state needs assessments will better assist in determining how 
to improve teacher professional development opportunities across the nation. A proliferate of  
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timely and relevant involvement in needs assessment studies could prove to be beneficial in 
identifying trends to determine the focus of agricultural education and provide improved 
preparation for educators (Duncan et al., 2006). 

Conceptual Framework 

National efforts to advance our schools, improve teacher quality, and increase student 
achievement spark the need for authentic teacher professional development (Opfer & Pedder, 
2011). Professional development is one important way to address the concerns for improving our 
schools, teachers, and students. Learning is an ongoing transformation of both knower and 
knowledge (Opfer & Pedder, 2011). Continuing development and learning of teachers is one of the 
keys to improving the quality of schools in the United States. Effective professional development 
consists of following a conceptual framework that provides for testing a theory of teacher change 
and instruction. Desimone’s (2009) proposed core conceptual framework for studying the effects 
of professional development on teachers and students is presented in Figure 1 and provided the 
context for this synthesis of literature. The framework consists of five core features of professional 
development: 1) content focus 2) active learning 3) coherence 4) duration, and 5) collective 
participation. The five core features are intended to drive an increase in teacher learning of 
knowledge and skills where a change in attitude drives a change in practice and ultimately 
influences student achievement. Engagement in professional development can increase teacher 
knowledge and skills. In turn, the content of teacher instruction can also be improved (Desimone, 
2009). We believe Desimone (2009) provided a framework for professional development that can 
be applied to future research and practice in our field, given that needs assessments for SBAE 
teachers have provided a context to prioritize the content focus, which is one of the five core 
features of professional development in the framework. Content focus refers to the connection 
between learning that concentrates on subject matter content and how students learn that content. 
Documented as the most significant of the five core features of professional development, 
Desimone (2009) posits improved teacher knowledge and skills correlates to increased student 
achievement.  

 

Context such as teacher and student characteristics, curriculum, school leadership, 
policy environment 

Figure 1. Proposed core conceptual framework for studying the effects of professional development 
on teachers and students (Desimone, 2009, p. 185). 
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Purpose and Objectives 

Literature reviews can be utilized to identify an appropriate topic, justify the need of the 
review, and retrieve and analyze the literature to bring additional meaning and understanding 
(Torraco, 2005). Barrick et al. (1983) conducted the first needs assessment of agricultural education 
teachers found in the literature base. More recently, a needs assessment of Idaho agricultural 
education teachers was conducted by Touchstone (2015). Davis and Jayaratne (2015) conducted a 
study which focused on preparing agriculture teachers for the 21st century. The purpose of this 
study was to synthesize agricultural education teacher needs assessments over the past three 
decades from 1983 to 2015 and determine recommendations for guidance in conducting future 
needs assessments based on trends over time. Using Desimone’s (2009) conceptual framework for 
studying the effects of professional development on teachers and students, we centered our 
synthesis specifically in relation to content focus and organized the data and findings by decade to 
identify similarities and changes in professional development need over time. Driven by our 
research question (Have the needs of agricultural education teachers remained the same or changed 
over time?) the intent of this research was to synthesize what has persisted in the past to offer 
guidance for future research and practical application with forthcoming needs assessments and 
professional development for SBAE teachers. The purpose of this research was supported by the 
following objectives: 1) Summarize the similarities and changes in competencies needed by 
agricultural education teachers as identified throughout three decades of needs assessment research 
conducted for SBAE teachers from 1983 to 2015 and 2) Identify consistent and emerging needs for 
SBAE teachers for professional development derived from the literature for needs assessments of 
SBAE teachers from 1983 to 2015.  

Methods and Procedures 

The design of this study was a synthesis of the literature pertaining to SBAE teacher needs 
as described by Kovar and Ball (2013). An integrative literature review, as described by Torraco 
(2005), includes a critique as well as a conceptualization and synthesis of the pertinent research. 
To accomplish the purpose of this study, a review of literature was conducted on research pertinent 
to agricultural education teacher needs assessments. The reviewed literature was gathered from a 
database search of the Journal of Agricultural Education and the Journal of Career and Technical 
Education using the following key words: in-service needs, needs assessment, in-service teacher 
education, perceived needs, professional development needs, development needs, teaching 
competencies, in-service training, and in-service education. Given the number of studies that have 
been conducted on the topic of teacher needs assessments, researchers focused only on peer-
reviewed articles in the journals most relevant to agricultural education. A meta-analytical approach 
was used for this study. Meta-analysis combines results from similar individual studies by 
integrating and summarizing the information into an inclusive viewpoint (Newton & Rudestam, 
1999).  In an effort to make overarching conclusions, commonalities and differences were noted as 
literature was synthesized, combined, and compared to one another. A form of meta-analysis was 
conducted by including the results of the 24 studies conducted in sixteen states (FL, GA, ID, IL, 
LA, MN, MO, MS, NC, NM, OH, OR, PA, SC, TX, UT) within a thirty-two-year period (1983 – 
2015). Each state conducted its needs assessment in isolation and the instrumentation varied 
greatly.  

Reviewed literature was separated by decade using the rationale that every ten years teacher 
needs may differ with changing times and technology. Each study was compared with studies 
within each decade as well as outside of the study’s decade. Each article was evaluated for its 
suitability and relevance to the present literature review based on the key words chosen. Research 
pertaining to technical agriculture needs assessments was not included since insufficient numbers 
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of studies were identified across all technical agriculture content areas and they did not pertain to 
the focus of the study as identified by the purpose and key words. In total, 24 studies from 1983-
2015 were identified and used as a part of this literature review. Given there is no standardized 
format for organizing integrative literature reviews, we chose to organize the data by decade to 
illustrate similarities and/or changes over time. We recognized organization by relationship is more 
typically utilized when synthesizing literature through an integrative review (Toracco, 2005); 
however we chose a chronological approach to reveal change over time. To address the purpose 
of the review, the selected studies were categorized by pre-determined themes (FFA, Program, 
SAE, and Skills), competency, and decade of publication. The pre-determined themes related 
specifically to the major components of a SBAE program and, therefore, the potential competency 
needs of teachers (Kovar & Ball, 2013; Torraco, 2005). In this case, themes are included within 
each decade as presented in Table 1. We wish to acknowledge a potential limitation with 
instrumentation in the 24 needs assessments we synthesized. The instruments utilized for SBAE 
needs assessments research form 1983-2015 varied in subject matter and therefore did not prove to 
be a means for data organization that met the authors’ intended purpose. We sought to synthesize 
the similarities and changes in competencies and identify consistent and emerging needs over the 
three decades by analyzing and comparing what has been done to-date to offer guidance on 
potential next steps for the future. 

Review of Literature 

The following review of literature is presented to provide context and serve as an overview 
of the origination of needs assessments conducted for SBAE teachers within each decade beginning 
in 1983 and progressing to 2015.   

Origination of Needs Assessments for SBAE Teachers during the 1980’s: 

Beginning in 1983, Barrick et al. developed a systematic approach to identify technical in-
service needs of teachers. Additionally, Claycomb and Petty (1983) and Birkenholz and Harbstreit 
(1987) conducted research related to analyzing the perceived needs of SBAE teachers. Teacher in-
service needs were recognized by identifying the importance of, relative knowledge of, and 
“relative ability to provide application of specific technical agriculture topics” (Barrick et al., 1983, 
p.14). Barrick et al. (1983) did not provide data as to the specific subject areas teachers responded
to through the survey instrument. The study revealed “A combination of two or more rankings must
be considered to form conclusions regarding in-service education needs” (Barrick et al., 1983,
p.19).

As agricultural education teachers progressed in their careers, in-service needs also 
progressed, as experience, knowledge, and resources became more readily available or depleted. 
Claycomb and Petty (1983) aimed to determine the perceived needs of teachers in Missouri at 
varying times throughout the individual’s career. The longitudinal study determined the needs of 
teachers at specific stages in their career by utilizing survey methodology. The “Beginning 
Teachers’ Needs Questionnaire” was developed and divided into nine areas.  

Based upon surveyed subjects’ responses, all perceived needs categories changed rankings 
except for FFA and Program Development and Planning. The need for other subject areas decreased 
over the years, likely due to exposure and gaining experience in the subject areas. One of the most 
drastic changes found in the study was in Program Administration, as it was rated highest for all 
pre-service teachers and lowest for all teachers with one year of experience. Human Relations also 
underwent some differences in rankings from pre-service to experienced teachers. Human 
Relations was ranked lowest of all items by pre-service teachers, but was the second highest in-
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service need for experienced teachers (Claycomb & Petty, 1983). The need for assistance in Human 
Relations and Program Administration outweighed technical expertise during the first year of 
teaching.  

According to Claycomb and Petty (1983), many agriculture teachers graduate from 
preparation programs with a lack of necessary technical agriculture knowledge. Claycomb and 
Petty’s (1983) findings highlighted the fact that needs for first-year teachers were not necessarily 
the same as second-year teachers and concluded that in-service needs of beginning teachers 
changed over time. Further recommendations indicated in-service needs of agricultural education 
teachers should be assessed and prioritized on a continual basis (Birkenholz & Harbstreit, 1987; 
Claycomb & Petty, 1983). 

Birkenholz and Harbstreit (1987) identified the in-service needs of beginning agricultural 
teachers in Missouri by prioritizing beginning teachers’ in-service needs, identifying relationships 
that may have existed between perceived in-service needs and employment situational 
characteristics of beginning agricultural teachers, and by identifying activities which beginning 
teachers would have liked to have added or eliminated from their job responsibilities. The 
competencies/categories ranked as most needed included using a microcomputer in the classroom, 
developing skills in agribusiness and electricity, training contest teams, and assisting students with 
Supervised Occupational Experience Project (SOEP) records. Competencies ranked as least needed 
for in-service included operating audiovisual equipment, participating in vocational agriculture and 
other professional education activities, planning and conducting field trips, participating in civic 
organizations, completing reports for local administrators, and teaching day classes (Birkenholz & 
Harbstreit, 1987).  

Completing reports for local administration as a need was ranked below the 4.0 level 
(Birkenholz & Harbstreit, 1987). Claycomb and Petty (1983) found Program Administration, which 
included local and state forms and reports, was ranked highest for all pre-service teachers and 
lowest for all teachers with one year of experience. “Sixty-six of the seventy-five in-service items 
produced responses from both extremes of the nine-point scale, indicating a wide variation among 
the in-service priorities of respondents” (Birkenholz and Harbstreit, 1987, p. 45). Barrick et al. 
(1983) indicated a wide variation among the in-service priorities of respondents, and the ranking 
of the topics varied significantly in a majority of aspects.   

Needs Assessments for SBAE Teachers during the 1990’s:  

We identified six needs assessments that were conducted during the 1990’s that primarily 
focused on the in-service needs of entry-phase/beginning teachers of agriculture. Perceptions of 
teacher educators and state supervisors were also included during this decade (Garton & Chung, 
1996). The term agriscience emerged in relation to the description of pilot agriscience courses 
(Newman & Johnson, 1994). 

Newman and Johnson (1994) identified and assessed in-service education needs of teachers 
who taught pilot agriscience courses in Mississippi and determined need for additional instructional 
materials. In review of data from teacher perceptions of importance of and personal competence in 
units from agriscience courses, teachers who ranked units lower in importance also generally 
ranked competence level as average. Does a lower competence level in teacher’s abilities influence 
the teacher’s responses to the unit importance ranking? Teacher’s unfamiliarity with technology 
and its capabilities were a contributing factor in the lack of technology acceptance (Garton & 
Chung, 1996).     
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Introduction to Agriscience and Agriscience I course instructors expressed an in-service 
need in biotechnology, computer technology, and mechanical technology. Additional materials 
requested for Introduction to Agriscience included computer and mechanical technology, while 
additional materials requested for the Agriscience I course included biotechnology, computers, and 
mechanical technology. Units listed as having a perceived need for in-service correlated with the 
additional materials requested in almost every category related to curricular needs. The most crucial 
in-service needs included biotechnology, computers, and mechanical/physical technology, again 
aligning with the materials and curricula requested by the teachers (Newman & Johnson, 1994).  

Garton and Chung (1996; 1997) aimed to identify and prioritize the in-service needs of 
beginning agriculture teachers in Missouri. Mean weighted discrepancy scores (MWDS) are 
frequently used in needs assessments to prioritize and rank items (Borich, 1980). The population 
of interest consisted of first and second year beginning agriculture teachers and members of the 
Joint State Staff in Agricultural Education, which included teacher educators and state supervisors. 
“Twelve of the 50 professional competencies, as perceived by beginning teachers, received a 
MWDS greater than 4.0, indicating a greater need for in-service” (Garton & Chung, 1996, p. 54). 
The twelve competencies with MWDS greater than 4.0 were completing reports for local/state 
administrators, motivating students to learn, preparing FFA degree applications, developing an 
effective public relations program, preparing proficiency award applications, teaching agriscience 
(integrating science and agriculture), utilizing a local advisory committee, developing SAE 
opportunities for students, using computers in classroom teaching, supervising students’ SAE 
programs, teaching using experiments, and conducting local FFA chapter activities. Ten of the fifty 
professional competencies as perceived by beginning teachers received a MWDS less than 2.0. 
Areas with low priority need for in-service included teaching knowledge and skills in agricultural 
construction, teaching about and agriculture’s relationship with the environment, teaching 
knowledge and skills in the plant sciences, conducting parent/teacher conferences, using 
multimedia equipment in teaching, implementing VIMS in the local program, planning and 
conducting student field trips, developing knowledge and skills in the animal sciences, teaching 
knowledge and skills in soils and soil management, and teaching equine science (Garton & Chung, 
1996; 1997).  

In-service teachers and Joint State Staff similarly ranked effective public relations, utilizing 
local advisory committee, and motivating students to learn as priority areas of need. 
Conducting/planning field trips and teaching equine science were ranked as low priority areas of 
need. Findings from other research also found Joint State Staff and in-service teachers had 
identified similar high priority areas of need. Birkenholz and Harbstreit (1987) identified need for 
assistance in agricultural mechanics areas and Joint State Staff ranked repairing and reconditioning 
agricultural mechanics tools and equipment as a high in-service need. Some differences between 
Garton and Chung (1996; 1997) in-service needs and other research were observed. Joint State 
Staff ranked preparing agriculture contest teams as a low in-service need; however, other research 
ranked preparing contest teams as a high priority area of need (Birkenholz & Harbstreit, 1987; 
Garton & Chung 1996; 1997).  

According to Garton and Chung (1996; 1997), the professional competency with the 
greatest need for in-service education as perceived by beginning teachers in Missouri was for 
completing reports for local and state administrators, which has supported the conclusions of 
previous research as a needed priority area of in-service professional development (Claycomb & 
Petty, 1983; Mundt & Connors, 1999). Mundt and Connors (1999) identified challenges associated 
with the first years of teaching agriculture. The top seven categories rated as very important 
included 1) managing the overall activities of the local FFA chapter, 2) balancing professional and 
personal responsibilities and maintaining personal motivation and a positive outlook, 3) building 
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the support of faculty, counselors, and administrators within the school system, 4) recruiting and 
motivating students in agricultural education, 5) using proper classroom management strategies 
and dealing with student discipline problems, 6) building support from parents, organizations, and 
adult groups within the community, and 7) properly managing time, completing paperwork, and 
meeting required deadlines.  

Mundt and Connors (1999) also indicated motivating students in agricultural education, 
using proper classroom management strategies, and dealing with student discipline problems were 
important in-service needs. Student discipline and motivating students persisted as in-service needs 
in several other studies. Garton and Chung (1996; 1997) also identified an in-service need for 
motivating students to learn and managing student behavior problems, similarly Joint State Staff 
perceived managing student behavior problems as a high in-service need.  

The purpose of the Edwards and Briers (1999) study conducted in Texas was to “compare 
the ranking of in-service needs as determined by direct assessment to a ranking based on a MWDS” 
(Edwards & Briers, 1999, p. 40). Motivating student learning and improving achievement was 
revealed as a high need and four competencies were related to facilitating positive public image 
(Edwards & Briers, 1999). Portraying a positive image of the agricultural education program and 
utilizing effective public relations have been recurring in-service needs in previous research 
(Claycomb & Petty, 1983; Garton & Chung, 1996; 1997). Mundt and Connors (1999) ranked 
building support from parents, organizations, and adult groups within the community as an 
important in-service need.  

Needs Assessments for SBAE Teachers from 2000 to 2015: 

The majority of the needs assessments for SBAE teachers identified for this review of 
literature were conducted during the 2000’s (n = 16) .The purpose of several needs assessments 
during the time period of 2000 to 2015 began to focus on the needs of more specific groups of 
SBAE teachers. Novice teachers/early career teachers/introductory level/beginning teachers, 
traditional versus alternatively certified teachers, and career phase were all introduced as 
populations of interest in needs assessments during the 2000’s. Emergent needs included preparing 
teachers for competencies related to technical skill, 21st century skills and teaching students with 
special needs.    

Kotrlik, Redmann, Harrison and Handley (2000) aimed to determine the information 
technology related in-service needs of Louisiana agriscience teachers. Agriscience teachers were 
found to value information technology but did not have appropriate general and software specific 
knowledge. Knowledge, skill level, and availability of training and technology have been key 
factors in implementing information technology into the school systems. “In-service training is 
especially critical in the area of information technology because this technology changes rapidly 
and many experienced teachers may have very limited or no training in this area” (Kotrlik et al., 
2000, p. 18).  According to Kotrlik et al. (2000), no recent study had been conducted to understand 
the information technology needs of agriscience or vocational teachers. As mentioned previously, 
many other in-service research studies concluded that computer and technology use in the 
classroom was ranked as a high in-service need. Data “revealed that agriscience teachers placed a 
high value on information technology by strongly agreeing that teachers should know how to use 
computers and that teachers and students should have computers available for instruction” (Kotrlik, 
et al., 2000, p. 21).  

When determining general information technology knowledge and skills possessed by 
Louisiana agriscience teachers, teachers did not rank themselves above average on any of the 
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technology that was available for the past decade and ranked themselves average or below average 
in all software areas. Teachers placed less confidence in information technology training offered 
by universities, as universities did not offer the information technology training desired by teachers, 
and most resorted to self-directed learning (Kotrlik et al., 2000).    

Ruhland and Bremer (2002) focused on examining the professional development needs of 
a variety of novice secondary career and technical education (CTE) teachers “to determine if CTE 
teachers who entered the profession through alternative certification routes have different 
professional development needs than those of traditionally prepared teachers” (Ruhland & Bremer, 
2002, p.18). Many times state, district, and building administrators rather than teachers made 
professional development decisions. Offering in-service needs to teachers should be done in an 
organized and effective manner that will result in an improved knowledge and competency of a 
skill or subject area. Ruhland and Bremer (2002) mentioned “current professional development 
opportunities were often unfocused, fragmented, low-intensity activities that led to no significant 
changes in teaching practices” (Ruhland & Bremer, 2002, p. 21). Teachers named three areas that 
would help improve their practice in the coming years; the most frequent responses included peer 
coaching and networking, up-to-date technology and computer skills, and instruction on topics 
including curriculum development and special populations (Ruhland & Bremer, 2002).  

Layfield and Dobbins (2002) focused on the needs of beginning and experienced 
agriculture teachers in South Carolina. The top ten competencies needed by experienced agriculture 
teachers included using computers in the classroom and teaching, preparing FFA degree 
applications, preparing proficiency award applications, using multimedia equipment in teaching, 
teaching record keeping skills, developing an effective public relations program, developing SAE 
opportunities for students, completing reports for local/state/federal accountability, organizing a 
local Young Farmer Agribusiness program, and developing local adult education programs. 
According to Layfield and Dobbins (2002), the top ten in-service needs of beginning agriculture 
teachers in South Carolina proved to be similar to the needs of experienced teachers, as five of the 
ten competencies overlapped, including developing local adult education programs, developing 
SAE opportunities for students, preparing FFA degree applications, completing reports for local, 
state, and federal accountability, and preparing proficiency award applications. Additionally needs 
of beginning teachers in South Carolina included utilizing a local advisory committee, organizing 
fund-raising activities for the local FFA chapter, preparing agriculture/FFA contest teams, 
developing performance based assessment instruments, and supervising students’ SAE programs 
(Layfield & Dobbins, 2002). 

The ten least perceived competency needs for in-service reported by experienced teachers 
in South Carolina included assessing and evaluating student performance, teaching skills and 
knowledge in plant sciences, managing student behavior problems, teaching skills/knowledge in 
soils and soil management, organizing fundraising activities for the local FFA chapter, relations 
with teachers and administration, knowledge and skills in animal sciences, planning banquets, 
conducting parent/teacher conferences, and planning and conducting student field trips. The ten 
least perceived competencies for beginning teachers included teaching agriscience (integrating 
science and agriculture), planning banquets, conducting parent/teacher conferences, teaching 
knowledge/skills in small animal care, locating and selecting student references and materials, 
teaching knowledge and skills in plant sciences, teaching agricultural mechanics skills, developing 
knowledge and skills in the animal sciences, planning and conducting student field trips, and 
teaching equine science (Layfield & Dobbins, 2002).  

Although Joerger (2002) revealed that teachers in Minnesota have average competency in 
locating adequate teaching materials, Layfield and Dobbins (2002) found that beginning teachers 
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in South Carolina ranked locating and selecting student references and materials as a lower priority 
in-service need. The areas of developing knowledge and skills in plant sciences and animal 
sciences, conducting parent/teacher conferences, and planning and conducting student field trips 
were indicated as lower priority needs for in-service (Duncan et al., 2006; Joerger, 2002; Layfield 
& Dobbins, 2002). In a more recent study, Touchstone (2015) found funding and long-term 
planning and prioritization as an overall high need in Idaho.  

 Layfield and Dobbins (2002) found preparing FFA degree applications, organizing FFA 
fundraisers, and supervising SAE programs were mentioned as high priority in-service needs of 
South Carolina agricultural education teachers. FFA management and advising has surfaced as a 
high priority in-service need across many other studies (Duncan et al., 2006; Edwards & Briers, 
1999; Joerger, 2002; Roberts & Dyer, 2004; Sorensen et al., 2010; Sorensen et al., 2014). 

Joerger’s (2002) Minnesota study revealed high need for FFA related categories, including 
preparing FFA degree and proficiency award applications, utilizing local FFA Alumni or Young 
Farmer affiliates, supervising student SAEPs, preparing agriculture/FFA career development 
teams, and conducting local FFA activities. Preparing FFA degree applications and proficiency 
applications occurred as a priority in-service need in several studies (Duncan et al., 2006; Layfield 
& Dobbins, 2002; Roberts & Dyer, 2004; Sorensen, Lambert, & McKim, 2014; Sorensen, Tarpley, 
& Warnick, 2010).      

Joerger (2002) focused on identifying the “common and unique in-service needs of year 
2000 and 2001 cohorts of beginning agricultural education teachers who had completed one 
semester of teaching” (Joerger, 2002, p. 11). Teachers ranked the perceived importance, 
competence, and in-service needs within the categories of teaching and classroom management, 
leadership and SAEP development, technical agriculture, and program design and management. 

The 2001 teacher cohort indicated it was somewhat important, and the 2000 cohort 
believed it was of little importance to organize and conduct adult education programs (Joerger, 
2002). Conducting an adult education program was also ranked as a lowest pre-service and in-
service need in Georgia by Duncan et al. (2006). A difference was observed, as Layfield and 
Dobbins (2002) indicated developing adult education programs as a high priority perceived in-
service need for both beginning and experienced teachers. Not all SBAE programs are required to 
offer curricula and activities for adult education and this need was specific to some states.  

Trends for needs in relation to emerging agriculture technology and career awareness 
began to emerge during the 2000’s. Christensen, Warnick, Spielmaker, Tarpley, and Straquadine 
(2009) and Davis and Jayaratne (2015) both mentioned emerging agriculture technology should be 
explored. Peake, Duncan and Ricketts (2007) revealed integrating current advances in agriculture 
into curriculum was the primary in-service need for Georgia teachers. Layfield and Dobbins (2002) 
and Joerger (2002), found trends in training needs that suggested teachers needed help with 
integrating science and other emerging technologies into agriculture education classes. Christensen 
et al. (2009) mentioned career awareness in various subjects as an emerging need.  

Joerger (2002) found the 2001 cohort listed soils management and knowledge as the third 
highest ranked in-service need, whereas Layfield and Dobbins (2002) found experienced teachers 
ranked soils management and knowledge as a least preferred need. Duncan et al. (2006), and Peake 
et al. (2007) also ranked soils and soils management as a least preferred need. 

Dormody and Torres (2002) determined perceptions among New Mexico State University 
pre-service agricultural education program graduates from 1990 to 2001 who were “currently 
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teaching agriculture on their attainment of teacher competencies and professional development 
activities influencing their growth on these teacher competencies since graduation” (Dormody & 
Torres, 2002, p. 33). Of the 28 statements, using computer technology in the classroom was the 
lowest competency, therefore becoming a high priority in-service need. The lack of improvement 
of computer competency from time of graduation to current teacher status supported computer 
technology as a needed area for in-service professional development.  Technology also emerged as 
a theme within Christensen et al. (2009) as the objectives most needed for overall in-service focused 
on emerging agriculture technology and related careers.   

Elbert and Baggett (2003) identified skills needed by secondary level agricultural teachers 
to assist them in working with disabled students. Areas where teachers felt the least competent 
included completing individual vocational education plans and individual education plans. 
According to the study, secondary agricultural education teachers need additional “...training to 
become more knowledgeable with laws that apply to special needs students” (Elbert & Baggett, 
2003, p. 113).  

Roberts and Dyer (2004) examined the in-service needs of alternatively certified 
agriculture teachers versus the needs of traditionally certified agriculture teachers. The greatest 
needs for traditionally certified teachers for in-service training under the FFA and SAE Supervision 
category included preparing proficiency award applications, preparing for career development 
events, and developing SAE opportunities for students. In the Instruction and Curriculum category, 
the greatest in-service need of alternative and traditional teachers was in changing the curriculum 
to meet the needs in technology. The traditionally certified teachers Program Management and 
Planning category indicated a high need for writing grant proposals for external funding, building 
the image of agriculture programs and courses, recruiting and retaining quality students and 
establishing a working relationship with local media. Alternatively certified teachers also indicated 
a high need for in-service in writing grant proposals for external funding, building the image of 
agriculture programs and courses, and recruiting and retaining quality students (Roberts & Dyer, 
2004). Traditionally certified teachers indicated a high level of need for in-service within the 
Teacher Professional Development category, for managing and reducing work-related stress, time 
management tips and techniques, and professional growth and development, whereas, alternatively 
certified teachers indicated a need for training in managing and reducing work-related stress and 
time management tips and techniques (Roberts & Dyer, 2004).  

Similar to Elbert and Baggett (2003), Duncan et al. (2006) listed teaching learning disabled 
students as an in-service need in the category of Teaching and Learning. Aschenbrener, Garton, 
and Ross (2010) also reported adapting curriculum for students with disabilities, including students 
with disabilities in the mainstream, keeping students on task, and working with special education 
teachers were of high development need. Sorensen et al. (2010) mentioned teaching students with 
disabilities was one of the top three highest ranked needs in Utah.  

Duncan et al. (2006) “analyzed Georgia agriculture teachers’ perceived importance of and 
competence in, a variety of professional agricultural teaching competencies to identify their in-
service needs” (Duncan et al., 2006, p. 24). The five highest-rated pre-service/in-service 
preparation needs for Specific/Technical Areas included integrating current advances in agriculture 
technology into the curriculum, teaching skills and concepts in electricity, teaching skills and 
concepts in small animal care and veterinary technology, teaching skills and concepts in animal 
biotechnology, and teaching skills and concepts in aquaculture. Peake et al. (2007) also ranked 
integrating current advances in agriculture technology, electricity, small animal care and veterinary 
technology, and concepts in biotechnology and aquaculture as needs for in-service.  
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Teaching skills and concepts in soils, soil management and, animal science were the lowest 
ranked needs (Duncan et al., 2006). Highest-ranking needs in Teaching and Learning category 
included motivating students to learn, teaching students to think critically and creatively, managing 
student behavior problems, and teaching learning-disabled students (Duncan et al., 2006). Drage 
(2010) also mentioned developing critical thinking and problem-solving skills in students as a 
needed professional development topic. Planning and conducting fieldtrips and conducting adult 
programs were the lowest ranked pre-service/in-service needs as perceived by teachers in the 
Teaching and Learning category (Duncan et al., 2006).  

Sorensen et al. (2010) identified and prioritized the in-service needs of agriculture teachers 
in the state of Utah. The top six competencies in which in-service was needed included utilizing 
the community in providing opportunities for students, developing SAE opportunities for all 
students, preparing FFA proficiency award applications, planning and implementing student 
recruitment activities, teaching learning disabled students, and making repairs to equipment and 
tools.  Several other research studies also ranked developing SAE opportunities for students as an 
in-service need (Duncan et al., 2006; Joerger, 2002; Layfield & Dobbins, 2002; Roberts & Dyer, 
2004; Sorensen et al., 2014).   

Sorensen, Lambert, and McKim (2014) identified that teachers with zero to five years of 
teaching experience in Oregon indicated more need in technical aspects, whereas Drage (2010) 
identified agriculture related to in depth study in the subject field was the lowest need among 
teachers in Illinois. Organizing, conducting, and maintaining adult/young farmer programs was 
ranked as a high priority by pre-service teachers; however, teachers with one year of experience 
perceived little assistance was needed in this area. Drage (2010) discovered a professional 
development need for expanding the use of technology for instruction, as all content area teachers 
within a CTE study ranked this topic highest. 

The competencies recurring with the least need included how to set up a meeting room, 
conducting parent/teacher conferences, explaining the history and organization of FFA and FFA 
degree areas, explaining proper dress/characteristics of a good FFA leader, and planning/organizing 
a FFA meeting. Conducting parent/teacher conferences was a low priority need in studies 
conducted in Georgia, Minnesota, and South Carolina (Duncan et al., 2006; Joerger, 2002; Layfield 
& Dobbins, 2002).  

Planning and organizing FFA fundraisers and planning FFA banquets were found as least 
preferred in-service needs of experienced South Carolina teachers (Layfield & Dobbins, 2002). 
Organizing fundraising activities ranked as the third highest in-service need for South Carolina 
beginning teachers, which indicated a difference between in-service needs according to beginning 
and experienced teachers (Layfield & Dobbins, 2002). Aligned with Layfield and Dobbins (2002) 
beginning teacher’s needs, Touchstone’s (2015) needs assessment also ranked funding as a high 
overall need. Support from the school administration to understand the SBAE program also 
surfaced as an area of need in Idaho (Touchstone, 2015).  

Findings 

As previously noted, an integrative literature review includes both a critique of the 
literature and a synthesis of the various studies (Torraco, 2005), and our intent was to provide a 
background of literature organized chronologically over three decades (32 years) from 1983 to 
2015. The aforementioned review of literature first served to provide an overview of needs 
assessments that were conducted during each decade and secondly served as the data synthesized 
to provide the following findings. The findings of this synthesis were based on identifying the key 
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recurring competencies/categories of need identified for each needs assessment examined to 
provide a summary of the competencies/categories identified by decade to illustrate potential 
change over time. Administering teacher needs assessments can prove to be a valuable tool to 
collect teacher input and determine priority area needs for teacher professional development to 
assist in pinpointing the content focus.  

In response to our research question, have the needs of agricultural education teachers 
remained the same or changed over time, we found that some change in need for teacher 
professional development has occurred over time with new competencies/categories emerging, 
while some needs have persisted. The meta-analytical approach used to conduct this synthesis 
revealed some inconsistent results due to the variation of instruments used to collect data however, 
many competencies revealed cohesive responses. Table 1 outlines a summary of the recurring 
SBAE teachers’ perceived needs throughout the three decades (1983-2015). The pre-determined 
themes (FFA, Program, SAE, and Skills) were chosen to align with the 3-circle model of the SBAE 
program. 
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Table 1  

Competencies/Categories of Need Revealed Through A Synthesis of Research Conducted on Needs 
Assessments for SBAE Teachers Over Three Decades from 1983 To 2015 

Theme Needed 
Competency/Category 

 
 

DECADE 
 

 
 

  1980s 1990s 2000s 

*FFA Program Management  X X X 

FFA Preparing Degree 
Applications 

 X  

FFA Preparing Proficiency 
Awards 

 X  

FFA Training Contest Teams X  X 

Program Adult Education Program X   

*Program Developing PR Programs X X X 

*Program General Administrative 
Tasks 

X X X 

^Program Funding/Fundraising   X 

Program Instructional Materials  X  

^Program Utilizing an advisory 
committee  

 X X 

*SAE SAE 
Development/Supervision 

X X X 

Skill  Agribusiness and 
Electricity 

X   

Skill Bio and Mechanical 
Technology 

 X  

*Skill Computer Technology X X X 

Skill Managing Student 
Behavior 

X X X 

Skill Teaching Agriscience  X X 

Skill Time Management   X  

^Skill 21st Century 
Competencies 

  X 

^Skill Working with Special 
Needs 

  X 

Skill Work/Life Balance  X  
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Note: X signifies research studies revealed a need for the given competency/category within the 
decade, * signifies cohesive competency/category revealed in all three decades, ^ signifies 
emerging competency/category of need. 

The synthesis of data collected through three decades of SBAE needs assessment research 
confirmed that competency levels and priority areas of needs are diverse and somewhat inconsistent 
depending on the level of teaching experience (pre-service, novice, or experienced/senior teachers) 
and type of teacher certification (traditional or alternatively certified teachers). A contrast in needs 
was found among the competency areas, some of which included completing reports and forms, 
managing student behavior problems, preparing contest teams, locating adequate teaching 
materials, and conducting adult education programs (Aschenbrener et al., 2010; Birkenholz & 
Harbstreit, 1987; Claycomb & Petty, 1983; Drage, 2010; Duncan et al., 2006; Edwards & Briers, 
1999; Garton & Chung, 1996; 1997; Joerger, 2002; Layfield & Dobbins, 2002; Mundt & Connors, 
1999; Roberts & Dyer, 2004; Sorensen et al., 2010; Sorensen et al., 2014; Touchstone, 2015).  

Interestingly, technical agriculture competence was found to be a low priority in-service 
need compared to program design and management and other categories related to managing the 
FFA component of the SBAE program (Claycomb & Petty, 1983; Garton & Chung, 1996; 1997, 
Joerger, 2002; Roberts & Dyer, 2004). For example, Roberts and Dyer (2004) revealed traditionally 
and alternatively certified teacher’s in Florida ranked technical agriculture as a low perceived need. 
However, Peake et al. (2007) reported Georgia teachers viewed all technical competencies to be 
somewhat important or important. The term agriscience emerged in the 1990’s and technical 
agriculture competence in biotechnology and mechanical technology also surfaced (Newman & 
Johnson, 1994). 

Technology and computer use in the classroom became a major competency area in which 
a majority of the findings over three decades collectively indicated a priority need for in-service 
professional development existed. Teachers have requested computers as additional equipment 
required for the teaching of agriscience courses and have also noted an absence of appropriate, 
general and software specific knowledge in information technology (Kotrlik et al., 2000; Newman 
& Johnson, 1994). We acknowledged that since these studies were conducted computers and 
technology have become more readily available for use by teachers in their classrooms and 
laboratories, but the need for computer technology still persisted into the 2000’s.  

Portraying a positive image of the agricultural education program and utilizing effective 
public relations was another competency cohesively needed throughout all three decades 
(Claycomb & Petty, 1983; Dormody & Torres, 2002; Duncan et al., 2006; Edwards & Briers, 1999; 
Garton & Chung, 1996; 1997, Joerger, 2002; Layfield & Dobbins, 2002; Mundt & Connors, 1999; 
Roberts & Dyer, 2004; Sorensen et al., 2010; Sorensen et al., 2014; Touchstone, 2015). During the 
late 1990’s and early 2000’s another perceived need for in-service that surfaced was FFA 
management and advising, particularly in preparing FFA degree and proficiency award applications 
(Duncan et al., 2006; Edwards & Briers, 1999; Garton & Chung, 1996; 1997, Joerger, 2002; 
Layfield & Dobbins, 2002; Mundt & Connors, 1999; Roberts & Dyer, 2004; Sorensen et al., 2010; 
Sorensen et al., 2014).  

Providing support for special needs education services may be an emerging 21st century 
priority need for agricultural education and CTE teachers (Aschenbrener et al., 2010; Drage, 2010; 
Duncan et al., 2006; Elbert & Baggett, 2003; Roberts & Dyer, 2004; Ruhland & Bremer, 2002; 
Sorensen et al., 2010; Touchstone, 2015). Many CTE programs are recognized as hands-on and 
have provided experiential learning opportunities for students with special needs. An increasing 
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population of special needs students in CTE programs has required specialized training for teachers 
to be better prepared to differentiate instruction for diverse learners (Tomlinson, 2014). 

Conclusions, Implications, and Recommendations 

As suggested by Kovar and Ball (2013), we examined the findings of the review to guide 
or propose how in-service programs for agricultural education teachers could be developed. A total 
of 24 published (1983 - 2015) needs assessments for agricultural education teachers that were 
conducted in 16 states were synthesized. As a result of this review of literature across three decades 
of studies, four pre-determined categories for area of need (FFA, Program, SAE, and Skill) were 
focused upon. Within those four areas, six major competencies consistently recurred during the 32 
year time period from 1983 to 2015 which included FFA program management, developing public 
relations programs, program administration/general administrative tasks, SAE 
development/supervision, managing student behavior, and computer technology. During the 1990’s 
preparing FFA degree applications and proficiency awards, instructional materials, teaching 
agriscience, biotechnology and mechanical technology, time management and work/life balance 
were revealed as categories of need among SBAE teachers. Funding/fundraising, utilizing local 
advisory committees, 21st century competencies, and working with special needs were four new 
areas of need that emerged from 2000 to 2015. 

During the 1990’s the summary of findings indicated less emphasis needed to be placed on 
technical agriculture skills. We believe the lack of focus on technical agriculture skills may be 
directly related to the variety of instruments used. The various categories included among the needs 
assessment instruments administered during 1983 – 2015 tended to discern need for specific skills 
or programmatic needs. Relevantly our findings directed us back to the question “how do we 
determine which areas of knowledge are most essential for teachers”? Applying Desimone’s (2009) 
framework and our intended purpose to determine if needs have changed over time, topics related 
to technical skill emerged in the 2000’s. Perhaps an emphasis on content focus should be examined 
as a future professional development model in agricultural education. Inconsistency among SBAE 
teachers’ responses for needs assessment categories were found in all three decades, with notable 
differences between beginning and experienced teachers emerging.  

The AAAE research agenda encourages synthesis of past research to identify gaps and 
provide guidance for future researchers to address the priorities of the agenda (Roberts, Harder, & 
Brashears, 2016). Identification of common needs for agriculture teachers, will better equip the 
professional workforce to educate and prepare future agriculture leaders. Therefore, we make the 
following recommendations for research focused on needs assessments of SBAE/CTE teachers. 

 Over the past three decades professional development needs have varied dependent upon 
the types and experience level of the teachers. It is therefore recommended that a variety of 
professional development opportunities be designed and provided for agricultural education 
teachers dependent upon their level of experience. As indicated in Desimone’s (2009) conceptual 
framework, the core features of professional development suggest content focus, active learning, 
coherence, duration, and collective participation are required to increase teacher knowledge, skills, 
or change in attitude. Teacher educators should plan experiences that follow the core features and 
relate to a variety of audiences, dependent upon career stage and type of certification. We 
recommend emphasis be placed on content focus for SBAE teachers.  

The National Association of Agricultural Educators (NAAE) has already begun to conduct 
focused in-service training for various levels of experience for agricultural education teachers that 
include pre-service, early and mid-career levels. Hopefully the NAAE has considered professional 
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development for teachers at a variety of levels of experience based upon the recommendations from 
needs assessment research that has been conducted in those areas. We recommend continuation 
and expansion of these types of teacher professional development programs. We also recommend 
these programs consider the synthesis of this review of literature to help categorize and prioritize 
future professional development. 

As previously recommended, “researchers should analyze data to identify national trends 
in agricultural education” (Duncan et al., 2006, p. 33); our efforts pursued this advice and we further 
recommend teacher needs assessment studies be conducted on a continual basis, within states and 
among regions, taking into account the variation of need between experienced and beginning 
teachers. Identifying national trends in agricultural education will prove beneficial to determine the 
direction of the program and further address in-service needs and potentially provide guidance for 
agricultural education teacher preparation programs (Duncan et al., 2006).  

We further recommend open communication among teacher education programs, teacher 
educators, school administration and in-service teachers occur to determine, design, and provide 
relevant curricula and in-service opportunities while also identifying national trends among in-
service needs assessments. Specifically, utilizing an advisory program and developing support for 
an effective public relations program should be further researched as a priority need for SBAE 
teachers. The guidance of an advisory committee can assist in developing an effective public 
relations program to assist SBAE teachers in gaining the direction and support needed for their 
programs that will reflect the industry needs of the 21st century. Utilization of the recommendations 
from an advisory board may also assist in aligning support for the development and focus of 21st 
century competencies and special needs which have emerged. Additionally, in a world where 
technology continues to advance at a more rapid pace than we seem to be prepared to teach, we 
recommend advancement of technology as an important area for further research.   

Knowledge in teaching students with special needs emerged as a priority area of need in 
the 2000’s. Career awareness and the utilization of Science, Technology, Engineering, and Math 
(STEM) also began to emerge in the 2000’s, but surprisingly only surfaced in two of the studies 
we analyzed. Programs of in-service education and additional research should be based on the 
findings of this literature review (Torraco, 2005).  Finally, it is recommended that states conduct 
an analysis of the curricula currently being taught in teacher preparation programs to determine if 
courses and content align with the current needs of pre-service agricultural education teachers and 
match the content standards outlined for the SBAE programs in their state.  

Although many of the instruments used to gather data in the studies conducted from 1983 
to 2015 were similar, there was little consistency and many discrepancies among the factors 
included for data collection. We recommend development of a cohesive and consistent instrument 
to be utilized nationwide to assist in better determining the professional development needs for a 
variety of agricultural education teachers, which should include pre-service, novice, experienced, 
traditionally, and alternatively certified teachers. The context of the instrument and subsequent 
professional development models should reflect the conceptual framework for studying the 
resulting effects on teachers (Desimone, 2009). 

In summary, by providing a synthesis of past research conducted in the area of needs 
assessments for SBAE teachers, we hoped to provide an overview and synopsis of what was 
revealed from the past. For the progression of future research to be conducted, in what we believe 
to be a rather important area for continued professional development, we provided direction and 
emphasized the need for content focus. 
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Identifying Extension Agent Needs Associated with 
Communicating about Policies and Regulations 
Joy N. Rumble1, Alexa J. Lamm2, & Keegan D. Gay3 

Abstract 

The Cooperative Extension Service has performed the role of educator and change agent for more 
than a century. Changes occurring during this period caused Extension to extend its influence 
beyond the farm and traditional roles. Today, Extension faces controversial public issues and 
unparalleled levels of policy and regulation impacting agriculture and natural resources. As the 
needs of our changing society evolve, regulation increases, and response to public opinion becomes 
more complex. Extension must expand its role in providing education related to public issues and 
acting as facilitators and change agents to ensure viable actions are taken. This study was 
conducted to determine the level of preparedness of Florida Extension agents in dealing with 
policies and regulations. An emailed survey of all Florida Extension agents utilized questions 
regarding frequency of addressing policies with their clientele and their knowledge of said policies. 
Results indicated a low frequency of agents of all types addressing most policies with their clientele 
and a need for increased knowledge about the policies. In particular, there is an opportunity for 
all agent types to improve interactions with clientele on the topic of Immigration Reform as well as 
knowledge of related policies. 

Keywords: extension agent; needs assessment; policy; regulation 

Notes: The research reported in this article was conducted by and supports the mission of the 
University of Florida Institute of Food and Agricultural Sciences (UF/IFAS) Center for Public 
Issues Education in Agriculture and Natural Resources 

Introduction 

The Extension Service has established more than a century of unique service valued for 
objective and unbiased information (Beaulieu & Cordes, 2014; Comer, Campbell, Edwards, & 
Hillison, 2006). Functioning as a bridge between science and the real-world, Extension’s history 
reflects constructive problem solving and progressive education on research and other university 
efforts (Hamilton, Chen, Pillemer, & Meador, 2013; Harder, Israel, & Lamm, 2011; Jacob, 2013; 
Rasmussen, 1989; Rogers, 2003). Despite success in the past, Extension today faces challenges in 
funding, rapidly advancing technology, changing client needs and demographics, and controversial 
topics including public policy (Blewett, Keim, Leser, & Jones, 2008; Ladewig & Rohs, 2000; 
Raison, 2014; Scheer, Harder, & Place, 2011). Recent studies agree that Extension’s role related to 
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public policy is key to future viability of the service (Boyle & Mulcahy, 1993; Hinkey, Ellenberg, 
& Kessler, 2005; Singletary et al., 2007).  

The effect of public policy on agriculture escalates as society grapples with complex efforts 
to mesh social concerns with production needs and developing technologies (Belson, 2000; Conklin 
& Olexa, 2012; Cantrell, Lubben & Reese, 2013). Many agricultural regulations surround 
environmental issues such as limiting impacts on water quality or land erosion. Other policies 
involve health and safety issues, such as use of antibiotics in food animals or problems involving 
animal waste (Keeney & Kemp, 2002). Today, the country’s agricultural industry exists in a highly 
regulated environment necessitating that Extension improves its understanding of the legal 
complexities surrounding these issues (Conklin & Olexa, 2012).  

Experts in the fields of democracy and social sciences have reported that an active, 
participatory citizenry involved with public issues and policies is essential to maintaining liberty in 
a republic like the United States (Beaulieu & Cordes, 2014; Jacob, 2013). The basis of the land-
grant University and Extension service involve these same principles of social involvement 
(Blewett et al., 2008; Jacob, 2013). Previous work has described public policy as a multi-faceted 
combination of legitimate information, moral standards, and fiction believed to be facts (Cantrell 
et al., 2013). Based on the many influences affecting regulations, struggling with policy issues must 
often involve scientists, subject experts, regulatory officials, and the public (Beaulieu & Cordes, 
2014; Jolley, 2007; Majee & Maltsberger, 2013). Yet, the general public often fails to realize their 
significant role in policy formation (Majee & Maltsberger, 2013) and often lacks accurate 
information on agriculture and natural resources necessary to make informed decisions (Frick, 
Birkenholz, & Machtmes, 1995). Extension presents an effective avenue for the education and 
engagement of the public in the country’s policy process (Hinkey et al., 2005; Jolley, 2007).   

Over the years, Extension’s mission has evolved to meet new challenges and needs. A 2001 
restatement of this charge includes direction to empower the public and communities to improve 
lives and employ knowledge (Ahearn, Yee, & Bottum, 2003; Blewett et al., 2008). While those 
active in agriculture and natural resources continue to view Extension as support of their business 
and lives, many policy developers and officials, especially in developing nations, see Extension as 
an avenue toward policies promoting the health of both industries, security of food sources, and 
education of individuals and communities (Contado, 1997). If Extension agents intend to 
successfully perform as change agents and unbiased educators, they must be skilled in dealing with 
policies and other public issues (Harder, Lamm, & Strong, 2009; Harder, Mashburn, & Benge, 
2009). Yet, the level of Extension agents’ preparedness to deal with policy issues remains unclear.  

Determination of Extension’s ability to deal with policy issues requires examination of 
agents’ current level of applicable knowledge and skills. A broadly accepted instrument to identify 
such deficiencies is the needs assessment (Caravella, 2006). Once conducted, such assessments are 
helpful in the development and implementation of countermeasures for shortcomings (Israel & 
Ilvento, 1995). Prior assessments showed a high priority need to develop agents’ skills to address 
policy-related issues (Singletary et al., 2007) and the American Association for Agricultural 
Education National Research Agenda emphasizes the need for agricultural educators working in 
both formal and non-formal settings to be prepared to deal with the complex issues the world is and 
will be facing (Roberts, Harder, & Brashears, 2016). 

Conceptual Framework 

The model from the needs resolution process comprises the theoretical framework for this 
study (Harder et al., 2009). The model was developed based on the work of Boyle (1981), English 
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and Kaufman (1975), Witkin and Altschuld (1995), and McLean (2006) which was aimed at 
restoration of an individual’s equilibrium through identifying and focusing on the organization’s 
response to meeting the needs of the individual (Harder et al., 2009). Following a needs assessment 
to identify an individual’s needs, an organization should respond promptly to reestablish the 
individual’s equilibrium. Needs not addressed will cause the individual to remain in a state of 
disequilibrium, which may result in the individual feeling disenfranchised. Appropriate fulfillment 
of the individual’s needs result in reestablished equilibrium and improvement in the individual’s 
view of the organization (English & Kaufman, 1975; Witkin & Altschuld, 1995). Figure 1 depicts 
both the individual and organizational responses throughout the process of the needs resolution 
model (Harder et al., 2009).  

 

 
Figure 1. Needs resolution process Model (Harder et al., 2009) 

Resolution of needs at the organizational level may prompt improved effectiveness, 
morale, and cooperation. However, these same actions may negatively impact the organization 
should unrealistic goals, lack of accountability, or unacceptable achievement objectives result 
(McLean, 2006). Inaction by the organization to address needs often results in member frustration 
and alienation. A study investigating the outcomes of program reviews of Florida Extension agents, 
showed significant benefits for the individual and organization when appropriate actions follow a 
needs assessment (Harder & Strong, 2010). Harder et al.’s (2009) needs resolution model 
successfully demonstrated the restoration of the individual’s equilibrium and organization 
improvement when needs assessments are followed by action. The results of this study also aligned 
with the conceptual model of Harder et al. (2009) in that both the individual’s needs must be 
evaluated to restore equilibrium and the organization’s action must be considered to improve 
effectiveness and morale. 

Purpose and Objectives 

This study was conducted to identify the needs of Extension agents to successfully address 
agricultural and natural resource related policy issues with their clientele. The study sought to 
determine:  



Rumble, Lamm, & Gay Identifying Extension Agent Needs … 

Journal of Agricultural Education 75 Volume 59, Issue 4, 2018 

1. Which policies are affecting clientele and how often agents address those policies with 
their clientele. 

2. What level of policy knowledge agents currently have and if that level changes by 
agent type.  

3. Where agents obtain knowledge of policy issues and if agent type impacts sources 
utilized.  

Methods 

The population for this study encompassed Extension agents within Florida (N = 350).  The 
small population and all-inclusive Internet access allowed a census to be conducted through 
utilization of an online survey. Questions utilized in this study were a portion of a more 
comprehensive assessment of Extension’s needs to effectively communicate on policies and 
contentious issues in agriculture and natural resources. Researchers developed the survey 
constructs based on a series of interviews gauging concerns involving policies and controversial 
issues. Extension professionals from various positions and subject-matter fields participated in 
these interviews.  

Survey respondents identified policies affecting their clientele utilizing a check-all-that-
apply inquiry. A Likert-type scale, where 1 = Never, 2 = Less Than Once A Month, 3 = Once a 
Month, 4 = Two To Three Times A Month, and 5 = More Than Three Times A Month, was used. A 
five-item, Likert-type system where 1 = No Knowledge, 2 = A Little Knowledge, 3 = Some 
Knowledge, 4 = Moderate Knowledge, and 5 = A Lot of Knowledge allowed agents to report their 
knowledge level regarding the policies. A third Likert-type scale (1 = Do Not Use, 2 = Not At All 
Useful, 3 = Slightly useful, 4 = Somewhat Useful, 5 = Moderately Useful, and 6 = Extremely 
Useful) allowed respondents to evaluate resources used for self-education on policy issues. 
Extension agents were also asked to include demographic data including program assignment, years 
of Extension experience, and county in addition to gender and age information. Demographic data 
allowed researchers to assess the impact of demographic group on responses.   

Face and content validity of the study was evaluated by a panel of experts including the 
Associate Director of the UF/IFAS Center for Public Issues Education, the Dean of Extension, and 
an assistant professor, all from The University of Florida. Panel members were selected based on 
their expertise in survey development and content. Coverage and sampling errors prevalent in 
similar research were eliminated through the use of the census technique (Dillman et al., 2009).  

The tailored design method (Dillman et al., 2009) was used to facilitate the survey. A series 
of reminders were used to solicit responses. A pre-notice letter from the Dean of Extension at The 
University of Florida was emailed to all Extension agents five-days prior to the survey launch. 
Seven days following the first contact, a reminder was emailed with a second reminder sent nine 
days later. Emailing of a third notice occurred 12 days after the second due to a holiday. A final 
reminder occurred eight days after the third and 24 hours prior to the close of the survey. The first 
two reminders originated by an online survey company failed to produce a satisfactory response 
rate. A mail-merge process from university email ensured that the third and fourth reminders 
avoided transfer to recipients’ junk mail folders. Following the second notice, an anomaly occurred 
when a staff member emailed a non-official notice to potential respondents on a listserv. However, 
no increase in response rate resulted from the unauthorized reminder and the reminder included no 
survey link. Overall, 125 Extension agents completed at least 50% of the survey questions for a 
response rate of 35.7%. Respondent demographics are available in Table 1.  
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Table 1  

Respondent Demographics 

Characteristic n % 

Sex   

Female 50 42.4 

Male 68 57.6 

Age   

20-29 12 10.0 

30-39 22 18.3 

40-49 19 15.8 

50-59 48 40.0 

60 -69 19 15.8 

Programmatic Area   

Agriculture 37 29.6 

Natural Resource 5 4.0 

4- H Youth Development 15 12.0 

Family Consumer Sciences 16 12.8 

Horticulture 39 31.2 

Sea-Grant 6 4.8 

Unspecified 7 5.6 

Years in Extension   

1-5 33 27.7 

6-10 22 18.5 

11-15 19 16.0 

16-20 17 14.3 

21-25 9 7.6 

26 + 19 16.0 

Note. N = 125   
 

Upon reflection, the response rate may have been influenced by the subject matter of the 
question as some potential respondents indicated they felt the survey did not apply to them. 
Additionally, response rate may have been negatively impacted by staff member absences from 
work for conferences or vacation during the primary response period in June. Response rate is likely 
to have been further impacted by utilization of online surveys as such methods typically result in 
lower response rates compared to paper based surveys (Monroe & Adams, 2012; Nulty, 2008). 
Nulty (2008) compared online to paper based surveys in multiple studies and found that online 
surveys had an average of 33% response rate. Although external validity may be impacted by non-
response, researchers accounted for the issue by comparing the responding group to known 
demographics such as years of service (χ2 = 3.648, p = .60) and program assignment areas (χ2 = 
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6.132, p = .19) (Miller & Smith, 1983). Respondent demographics matched the data for population 
demographics in the compared categories.  

Respondents were grouped into six agent types:  Agriculture (AG); Natural Resource (NR); 
4-H, Family Consumer Science (FCS); Horticulture (HORT); Sea-Grant (SEA); and Agents of 
Unspecified Type (UN). Data frequency analysis was conducted utilizing SPSS. 

Results 

Policies Affecting Clientele and How Often Agents Address Policies with Clientele 

Respondents were asked to identify which policies and regulations were currently affecting 
their clientele. Table 2 displays the number of agents identifying each policy or regulation as 
affecting their clientele as well as the percentage of agents of that particular type. Analysis of the 
results showed that clientele of AG agents were commonly affected the Farm Bill (84%), Water 
Regulations (84%), Farming Regulations (70%), Fertilizer Regulations (70%), and Food Safety 
Regulations (70%). Volunteer Screening (80%), and Wildlife Regulations (80%) were commonly 
affecting clientele of NR agents. The only issue commonly affecting clientele of 4-H agents was 
Volunteer Screening (87%). The majority of FCS agents reported their clientele were affected by 
Food Safety Regulations (75%). Fertilizer Regulations (92%) and Water Regulations were 
identified as the most common policies and regulations affecting clientele of HORT agents. Fishing 
Rights was reported by 83% of SEA agents as being a policy affecting their clientele. Immigration 
Reform (100%), Other (100%), Fertilizer Regulations (71%), Volunteer Screening (71%), and 
Water Regulations (71%) were the most commonly identified policies and regulations affecting 
clientele of UN agents. Policies identified under the Other category include: Pesticide Regulations, 
Energy Policies, School Regulations, Youth Regulations, Zoning Regulations, and Health Care 
Regulations.  
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Table 2  

Frequency of Policies and Regulations Identified as Affecting Clientele by Agent Type 

Issue 

AG NR 4-H FCS HORT SEA UN 

n(%) n(%) n(%) n(%) n(%) n(%) n(%) 

Equipment 
Regulations 17(46) 2(40) 3(20) 2(13) 10(26) 1(17) 2(29) 

Farm Bill 31(84) 2(40) 5(33) 7(44) 13(33) 0(0) 4(57) 

Farming Regulations 26(70) 2(40) 6(40) 5(31) 15(39) 0(0) 4(57) 

Fertilizer 
Regulations 26(70) 3(60) 6(40) 5(31) 36(92) 1(17) 5(71) 

Fishing Rights 0(0) 2(40) 2(13) 2(13) 1(3) 5(83) 2(29) 

Food Safety 
Regulations 26(70) 2(40) 6(40) 12(75) 12(31) 2(33) 4(57) 

Immigration Reform 22(60) 1(20) 3(20) 3(19) 13(33) 1(17) 7(100) 

Trucking 
Regulations 16(43) 2(40) 1(7) 2(13) 6(15) 1(17) 2(29) 

Volunteer Screening 11(30) 4(80) 13(87) 6(38) 15(39) 2(33) 5(71) 

Water Regulations 31(84) 3(60) 5(33) 7(44) 35(90) 4(67) 5(71) 

Wildlife Regulations 14(38) 4(80) 3(20) 0(0) 13(33) 4(67) 4(57) 

Other a 1(3) 1(20) 2(13) 2(13) 2(5) 1(17) 7(100) 

Note. AG = Agriculture Agents, NR = Natural Resource Agents, 4-H, FCS = Family Consumer 
Science Agents, HORT = Horticulture Agents, SEA = Sea-Grant Agents, and UN = 
Unspecified 
a Other issues identified include: Pesticide Regulations, Energy Policies, School Regulations, 
Youth Regulations, Zoning Regulations, & Health Care Regulations 

 
Respondents were asked to identify how often they addressed the policies and regulations 

affecting their clientele. Table 3 displays the number and percentage of agents of each type who 
address policies and regulations at least once a month. Frequencies for this question largely 
coincided with those from Table 2 with few exceptions. Although 60% of AG agents reported 
Immigration Reform as affecting their clientele, only 20% of AG agents reported dealing with the 
policies at least once a month. Similarly, 100% of UN agents reported Immigration Reform as 
affecting their clientele, however 0% addressed it at least once a month. Fishing Rights were 
reported by 83% of SEA agents as affecting their clientele, however only 50% dealt with the issue 
at least once a month.  
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Table 3  

Frequency Agents Address Policies and Regulations at Least Once a Month by Agent Type 

Issue 

AG NR 4-H FCS HORT SEA UN 

n(%) n(%) n(%) n(%) n(%) n(%) n(%) 

Equipment 
Regulations 7(19) 1(25) 2(15) 0(0) 2(5) 1(20) 0(0) 

Farm Bill 18(51) 1(25) 3(23) 2(15) 3(8) 0(0) 2(29) 

Farming 
Regulations 22(63) 0(0) 4(27) 1(8) 6(16) 0(0) 2(29) 

Fertilizer 
Regulations 21(60) 3(60) 5(33) 4(31) 35(92) 1(20) 4(57) 

Fishing Rights 0(0) 1(25) 3(23) 1(8) 0(0) 3(50) 1(14) 

Food Safety 
Regulations 16(44) 1(25) 3(23) 11(79) 8(21) 1(20) 4(57) 

Immigration 
Reform 7(20) 0(0) 1(8) 1(8) 2(6) 1(20) 0(0) 

Trucking 
Regulations 5(14) 1(25) 0(0) 0(0) 1(3) 0(0) 1(14) 

Volunteer Screening 7(20) 4(80) 13(93) 5(36) 15(42) 0(0) 4(67) 

Water Regulations 24(71) 3(60) 4(31) 5(36) 34(90) 4(67) 4(57) 

Wildlife 
Regulations 8(25) 4(80) 3(23) 2(15) 10(29) 4(67) 3(43) 

Note. AG = Agriculture Agents, NR = Natural Resource Agents, 4-H, FCS = Family Consumer 
Science Agents, HORT = Horticulture Agents, SEA = Sea-Grant Agents, and UN = 
Unspecified 

 
Agent Knowledge of Policies and Regulations 

Respondents were asked to identify their level of knowledge of policies and regulations. 
Frequencies of agents reporting to have at least some knowledge are shown in Table 4. Despite 
84% of AG agents identifying the Farm Bill as affecting their clientele, only 65% identified as 
having at least some knowledge of the policy. Similarly, Immigration reform was reported by 60% 
of AG agents as affecting their clientele, but only 46% had some knowledge of the regulations. 
Interestingly, only 79% of AG agents reported having at least some knowledge of Farming 
Regulations. Despite the low occurrence of Volunteer Screening for FCS agents, 93% reported 
having at least some knowledge of the policies and regulations involved. Less than 50% of agents 
in all categories reported at least some knowledge of Immigration Reform and Trucking 
Regulations. AG agents reported greatest percentage of agents (54%) having at least some 
knowledge of Equipment Regulations.  
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Table 4  

Frequency Agents Having at Least Some Knowledge of Policies and Regulations by Agent Type 

Issue 

AG NR 4-H FCS HORT SEA UN 

n(%) n(%) n(%) n(%) n(%) n(%) n(%) 

Equipment 
Regulations 19(54) 1(50) 3(38) 0(0) 9(23) 2(50) 1(25) 

Farm Bill 24(65) 2(67) 5(50) 9(64) 17(52) 1(20) 4(80) 

Farming 
Regulations 27(79) 2(67) 5(56) 3(25) 12(38) 1(25) 3(60) 

Fertilizer 
Regulations 33(92) 3(75) 5(56) 5(46) 37(97) 2(40) 5(83) 

Fishing Rights 6(23) 2(50) 5(63) 3(38) 2(8) 5(83) 2(40) 

Food Safety 
Regulations 29(83) 1(50) 5(63) 13(93) 10(33) 2(40) 4(100) 

Immigration 
Reform 15(46) 0(0) 2(22) 4(40) 7(24) 1(20) 1(33) 

Trucking 
Regulations 15(48) 1(33) 1(13) 0(0) 3(12) 0(0) 1(33) 

Volunteer 
Screening 14(48) 4(80) 13(93) 13(93) 20(63) 2(50) 5(71) 

Water 
Regulations 34(97) 3(60) 6(67) 5(39) 34(92) 4(67) 3(60) 

Wildlife 
Regulations 17(59) 3(60) 5(56) 0(0) 15(50) 5(83) 3(50) 

Note. AG = Agriculture Agents, NR = Natural Resource Agents, 4-H, FCS = Family Consumer 
Science Agents, HORT = Horticulture Agents, SEA = Sea-Grant Agents, and UN = Unspecified  

 
Sources of Information Used By Agents 

To assess where agents learned about policies and regulations, respondents were asked to 
identify how useful they found various academic and non-academic sources of information when 
learning about regulations and policies. Table 5 presents the frequencies of agents identifying non-
academic sources as at least somewhat useful in learning about policies and regulations. Most 
agents in AG (80%), NR (100%), SEA (83%) and UN (57%) found Word of Mouth to be at least 
somewhat useful in learning about policies and regulations. Social Media was identified by the 
majority of 4-H agents (70%) as being at least somewhat useful. The majority of agents across all 
types found Television to not be useful as a source of learning about policies and regulations. News 
was identified by the majority of agents in all categories except for HORT and UN as being at least 
somewhat useful in learning about policies and regulations. Community events were identified as 
at least somewhat useful by the majority of agents in AG (53%), 4-H (58%), FCS (57%), and SEA 
(67%). The majority of agents in AG (65%), NR (100%), FCS (69%), and SEA (83%) felt that 
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Resources not affiliated with a Land-Grant Institution were at least somewhat useful in learning 
about policies and regulations. 

Table 5  

Frequency Agents Finding Non-Academic Source At Least Somewhat Useful in Learning About 
Policies and Regulations by Agent Type 

Source 
AG NR 4-H FCS HORT SEA UN 

n(%) n(%) n(%) n(%) n(%) n(%) n(%) 

Word of Mouth 28(80) 5(100) 6(46) 6(40) 17(46) 5(83) 4(57) 

Social Media 17(46) 2(50) 9(70) 7(47) 12(33) 3(50) 3(43) 

Television a 13(35) 2(40) 6(46) 3(21) 8(22) 3(50) 0(0) 

News b 23(62) 3(60) 9(69) 8(53) 18(49) 5(83) 1(14) 

Community Events 19(53) 2(40) 7(58) 8(57) 16(44) 4(67) 3(43) 

Resources not 
Affiliated with a 
Land-Grant 
Institution 22(65) 5(100) 4(33) 11(69) 16(44) 5(83) 2(33) 

Note. AG = Agriculture Agents, NR = Natural Resource Agents, 4-H, FCS = Family Consumer 
Science Agents, HORT = Horticulture Agents, SEA = Sea-Grant Agents, and UN = Unspecified; 
a Not Including News; b Paper, TV, Internet, Radio 

 
Table 6 displays the frequencies at which agents found academic sources to be at least 

somewhat useful in learning about policies and regulations. Overall, the majority of agents in all 
fields found academic sources to be at least somewhat useful in learning about policies and 
regulations. The only exception was that a lower percentage of SEA (33%) and UN (33%) agents 
found UF/IFAS Center for Public Issues Education resources to be at least somewhat useful in 
learning about policies and regulations. Experts or Specialists in a Particular Field, and In-Service 
trainings had the highest percentages of agents identifying them as at least somewhat useful in 
learning about policies and regulations.  
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Table 6  

Frequency Agents Finding Academic Source at Least Somewhat Useful in Learning About Policies 
and Regulations by Agent Type 

Source 

AG NR 4-H FCS HORT SEA UN 

n(%) n(%) n(%) n(%) n(%) n(%) n(%) 

Experts or 
Specialists in a 
Particular Field 37(100) 5(100) 11(85) 16(100) 35(97) 5(83) 6(86) 

In-Service Trainings 36(97) 5(100) 11(92) 15(94) 34(92) 4(67) 6(86) 

Association 
Conferences 32(87) 4(80) 10(77) 12(75) 31(84) 4(67) 4(57) 

Journal Articles 23(64) 5(100) 7(58) 10(67) 24(67) 4(67) 5(71) 

University 
Published Extension 
Documents 34(94) 4(100) 8(67) 14(88) 28(76) 5(89) 7(100) 

Resources Offered 
by UF/IFAS PIE 
Center 25(69) 4(80) 4(31) 10(67) 16(41) 2(33) 2(33) 

Resources Offered 
by University of 
Floridaa 29(81) 5(100) 7(54) 11(73) 23(64) 3(50) 6(86) 

Note. AG = Agriculture Agents, NR = Natural Resource Agents, 4-H, FCS = Family Consumer 
Science Agents, HORT = Horticulture Agents, SEA = Sea-Grant Agents, and UN = 
Unspecified; a Excluding University of Florida Extension Documents and UF/IFAS PIE Center 
resources 

 
Conclusions, Implications, and Recommendations 

Results of this study found that overall Extension agents in Florida address a variety of 
policies and regulations. The majority of agents frequently deal with policies and issues closely 
related to their particular field, however this leaves gaps in coverage of some types of policies and 
regulations that may have significant impact on agriculture and natural resources. In most cases 
Extension agents reported having at least some knowledge of the policies and regulations affecting 
their clientele, however some discrepancies did exist. These results present needs in multiple areas, 
which if addressed, may yield organizational improvements by enhancing effectiveness and moral 
(Harder, Lamm, et al., 2009).  

Policies and regulations involving Immigration Reform are a particular weakness for 
UF/IFAS Extension. Respondents to this study reported a low frequency of Immigration Reform 
policies affecting their clientele with the exceptions of AG and UN agents. Despite the majority of 
AG and UN agents identifying Immigration Reform as affecting their clientele, only a small 
percentage of these agent types addressed these policies and regulations at least once a month. 
Furthermore, AG agents had the largest percentage of agents reporting at least some knowledge of 
these policies. However, that only represented 46% of responding AG agents.  
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Results from this study displayed large discrepancies with the demographic makeup of 
Florida, and its agriculture sector. The most recent US Census data shows that Florida’s foreign-
born population (19.3%) is higher than the US average (12.9%). Additionally undocumented 
immigrants make up a large segment of Florida’s agricultural workforce (Bowden, Lamm, Carter, 
Irani, & Galindo, 2013). The larger than average foreign-born population and large undocumented 
workforce would indicate that Immigration Reform should have a significant impact on Florida’s 
population and is going largely unaddressed by Extension agents, which agrees with a trend for 
Extension found by Alston and Crutchfield (2009). Focusing on providing agents with increased 
access to information about Immigration Reform and encouraging them to utilize the sources to 
their benefit can help create a change at both the organizational and individual level. As Extension 
agents are able to gain knowledge they become prepared not only to tackle the pre-existing needs 
of their clientele, but are empowered to take a more proactive approach in becoming stronger 
change agents (Harder, Lamm, et al., 2009). Ensuring agents are prepared to deal with Immigration 
Reform provides Extension as an organization with the opportunity to expand their clientele base 
and become more efficient in dealing with these policies (Harder et al., 2009). Extension could 
establish programs in collaboration with local agencies to facilitate immigrant education 
concerning related regulations and paths to citizenship. Extension could further collaborate with 
local schools to increase the numbers of immigrant workers who participate in English as a second 
language courses. Working with producer clientele to help them to understand and comply with 
immigration policies when hiring agricultural laborers is also an area where extension can offer 
expertise related to immigration policies. 

Results from this study showed that fewer than 70% AG agents addressed the Farm Bill, 
Farming Regulations, Fertilizer Regulations, Equipment Regulations, and Trucking Regulations at 
least once a month. With the exception of the Farm Bill, less than 70% of AG agents identified the 
aforementioned policies and regulations as affecting their clientele at all. This points to a lack of 
involvement on the behalf of AG agents in working with their clientele to address new and pre-
existing changes to these policies and regulations which logically should impact most individuals 
operating within the field of agriculture. Notably with the implementation of the new Farm Bill at 
the time of this study, it would be expected that the majority of agents would be addressing changes 
with their clientele. However, only 51% of the AG agents responding indicated addressing the Farm 
Bill at least once a month. This lack of attention could be further compounded by a lack of 
knowledge about these policies as only 79% of AG agents reported at least some knowledge of 
Farming Regulations, 65% with at least some knowledge of the Farm Bill, and lower percentages 
for those reporting knowledge of Equipment and Trucking Regulations. The lack of attention to 
these regulations could be influenced by an avoidance of issues relating to a self-perceived lack of 
knowledge. This lack of knowledge could be an unmet need causing disenfranchisement that when 
met will enable Extension agents to more vigorously pursue opportunities to address these issues 
(Harder et al., 2009). Extension could work to correct these needs by developing In-Service 
Trainings to enhance the abilities of Extension agents to address these and related policies. 
Partnerships with government agencies could also be utilized to help agents work with and 
understand policies. 

While a significant number of FCS agents reported addressing Food Safety Regulations at 
least once a month, fewer than 44% of FCS agents reported that related issues such as the Farm 
Bill, Volunteer Screening, and Water Regulations even affected their clientele. These results point 
to missed opportunities to address the education of the public on issues that may affect families and 
to work with lawmakers on important food security legislation, such as the Farm Bill. Extension 
could identify and prioritize forming partnerships within local communities and the state that would 
allow them to be more involved in policy areas including Food Safety and others.  
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While the policies represented in this study may have varying degrees of effect on different 
agent types, the results displayed in Table 4 indicated a general lack of knowledge about important 
policies in agriculture and natural resources. The results from this study do not indicate that 
individuals are experts or even highly knowledgeable about the policies only that they have some 
knowledge. Even so, on many of the policies in question Extension agents responded that they 
possessed little to no knowledge of the policies. Table 4 showed that in 61 of 77 possible agent 
type/policy pairings less than 70% of agents possessed at least some knowledge of the policy. Based 
on these results Extension should make a concerted effort to ensure that agents receive basic 
training on all policies related to agriculture and natural resources, especially highlighting those 
that are closely related to the agents’ field. Proper training is paramount to ensuring that agents are 
prepared to address issues of any type that arise and provide support to their clientele (Harder et 
al., 2011; Rogers, 2003) 

Overall results from this study indicate that agents found academic sources to be more 
useful in learning about policies and regulations than non-academic sources. Based on these 
findings Extension should continue to cultivate and elicit quality academic resources specifically 
University Published Extension Documents and In-Service Trainings. Increasing the amount of 
collaboration between Extension agents and Experts or Specialists appears to also be a highly 
beneficial avenue to increase knowledge of policies and regulations.  

Results from this study demonstrate a forward path for Extension following the needs 
resolution process model (Harder et al., 2009). Following the identification of needs the next step 
is to create both individual and organizational responses. Harder et al.’s (2009) model asserts that 
if responses to needs are not made then the individual and organization continues in disequilibrium. 
Moving forward requires that individual agents work to be both more proactive in their addressing 
of policies with clientele and in efforts to gain more knowledge about policies and regulations that 
may impact their field. Extension as an organization can move forward by helping agents to find 
opportunities to increase knowledge and work in collaboration with other agencies to build 
programs and policy awareness and discourse. Should these actions be taken the organization and 
the individual can expect to see increased moral, efficacy, and synergy (Harder et al., 2009). 
Understanding and improving the role of extension surrounding public-policy is key to the future 
of Extension (Boyle & Mulcahy, 1993; Hinkey, Ellenberg, & Kessler, 2005; Singletary et al., 
2007). This study provides a glimpse of Extension’s involvement in public policy, but furhter 
research is needed. 

Additional research should be conducted to assess policy issues nationally and in other 
regions. Such studies would be useful in establishing a direction for Extension to facilitate 
engagement of the public and support positive decision-making that meets both the needs of 
agricultural and natural resource industries and the needs of society. A more extensive study on the 
impact of these policies on Extension clientele and existing programs would also be beneficial. As 
regulations continue to evolve and in some cases grow, policies related to obesity, economic 
development, business practices, and other topics identified by Extension agents should be 
conducted. 
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Science in the Garden:  A Qualitative Analysis of 
School-based Agricultural Educators’ Strategies 
Sarah M. Cross1 & Sami Kahn2 

Abstract 

Scholars in science education have reported an in increase in scientific literacy due to 
socioscientific issues (SSI)-based instruction.  While several SSI are related to agriculture, such as 
climate change, whether to eat organic food, land use issues, and the use of genetically modified 
organisms (GMOs), literature that connects agricultural education to the theoretical framework is 
scant.  This collective case study investigates how National Future Farmers of America (FFA) 
Organization teachers utilize school gardens to teach science, including whether and how SSI are 
utilized as an educational framework.  Qualitative data was collected by conducting semi-
structured interviews with two Ohio school-based agricultural educators, and data was analyzed 
using the constant comparative method.  Findings indicated both teachers utilized applied science 
teaching methods and expressed frustrations regarding the difficulty of meeting mandated science 
learning standards.  While the teachers often integrated controversial topics in classroom 
discussions, fidelity to the SSI framework did not appear to be utilized.  

Keywords:  Socioscientific issues; agricultural education; qualitative  

Introduction 

There is a scientific literacy crisis in the United States.  Recent Program for International 
Student Assessment (PISA) scores indicate that U.S. students’ scientific literacy ranks have 
lowered in recent years (Organisation for Economic Co-operation and Development [OECD], 
2016).  Scientific literacy is “the knowledge and understanding of scientific concepts and processes 
required for personal decision making, participation in civic and cultural affairs, and economic 
productivity” (National Research Council, 1996, p. 22).  In fact, in 2012, PISA results showed that 
22 countries scored higher on scienctific literacy than the U.S (National Center for Educational 
Statistices [NCES], 2015).  Scientific literacy is lacking in United States compared to other 
developed countries (Morgan, Farkas, Hillemeier, & Maczuga, 2016; Morrone, 2001; Trilling & 
Fadel, 2009; NCES, 2015).  Some argue that students are losing interest in science, especially 
during secondary school years (Braund & Reiss, 2006).  As gaps in scientific knowledge have been 
found during early stages of development, as early as kindergarten (Morgan et al., 2016), scholars 
have investigated how science is taught to counteract this lack of scientific understanding.  While 
teachers are certainly stretched for time due to mandated standards (Sadler, Amirshokoohi, 
Kazempour, & Allspaw, 2006), science in the laboratory does not fully represent contemporary 
science (Braund & Reiss, 2006).  Many science educators and researchers seek to engage more 
students in science by altering instructional methods, such as facilitating productive learning 
experiences that are relevant to students’ everyday lives. 
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Teachers have facilitated pertinent science learning experiences for students through the 
use of school gardens since around 1900 (Greene, 1910), and today there are over seven thousand 
documented school gardens that exist across the country (USDA, 2015).  Research tends to 
conclude that school gardens can increase students’ test scores (Blair, 2009; Joshi, Azuma, & 
Feenstra, 2008; Smith & Motsenbocker, 2005), and some studies have shown an increase in 
students’ science achievement (Klemmer, Waliczek, & Zajicek, 2005; Smith & Motsenbocker, 
2005).  However, although teachers tend to think gardens promote academic instruction (Blair, 
2009), they often lack necessary content knowledge in this area (Blair, 2009; Dobbs, Reif, & 
McDaniel, 1998; Graham, Beall, Lussier, McLaughlin, & Zidenberg-Cherr, 2005; Graham & 
Zidenberg-Cherr, 2005).  Thus, many instructors would like to see school gardening curriculum 
that relates to mandated learning standards (Graham et. al, 2005; Graham & Zidenberg-Cheer, 
2005).  Promoting scientific literacy through gardening education curriculum seems like a natural 
fit, as the teaching of scientific concepts, such as soil science and biology, are already being 
implemented by many teachers.  How can teachers promote scientific literacy through relevant 
gardening education?  Perhaps socioscientific issues (SSI), an educational framework that uses 
complex societal issues to engage students in meaningful inquiry can provide an ideal context for 
promoting scientific literacy.   

Although school gardens have not been explored as a context for SSI, some scholars have 
utilized gardens to help students investigate societal problems, such as climate change (Sellmann 
& Bogner, 2013).  Students may be able to more readily grasp scientific concepts when real 
problems are discussed in the classroom, including the consequences of decisions (Castano, 2008).  
One such real problem that readily relates to agricultural education is the challenge of food 
insecurity, a global situation that leaves nine out of ten people in the world undernourished (United 
Nations, n.d.).  

Education related to the agricultural field, particularly as implemented through school 
gardens, may provide the context for promoting scientific literacy through explorations of SSI such 
as food insecurity.  However, literature is scant regarding specific methods used by agricultural 
educators to teach science through school gardening, and sparse literature exists on the use of SSI 
as a framework for positioning such a curriculum.          

Therefore, this exploratory study seeks to address the following research questions: 1) How 
are high school agricultural teachers utilizing gardens to teach science?  2) How are high school 
agricultural educators utilizing gardens as a context to promote scientific literacy through  SSI?  To 
answer these questions, this study is developed within a theoretical framework of: 1) Scientific 
Literacy; 2) School Gardening; and 3) SSI.   

Theoretical Framework 

Scientific Literacy 

The scienfically literate person is able to ask well defined questions and think critically 
about information (National Research Council, 2012).  A science education reform document, A 
Framework for K-12 Science Education (henceforth, Framework; NRC, 2012), was designed with 
a commitment to “the strands of scientific proficiency” (National Research Council, 2012, p. 23).  
As described in Taking Science to School: Learning and Teaching Science in Grades K-8, a 
document preceding the Framework, “students who are proficient in science:”  

1. know, use, and interpret scientific explanations of the natural world; 
2. generate and evaluate scientific evidence and explanations; 
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3. understand the nature and development of scientific knowledge; and  
4. participate productively in scientific practices and discourse. (Duschl,   Schweingruber, 

Shouse, 2007, p. 2) 

Why is scientific literacy important?  Our society is full of challenges related to science 
that lack clear answers, such as over population, hunger, and homelessness.  Being proficient in 
scientific literacy can help students engage in informal reasoning, make informed decisions, and 
problem solve.  “Informal reasoning involves the generation and evaluation of positions in response 
to complex issues that lack clear-cut solutions” (Sadler, 2004, p. 514).  To make informed 
decisions, it is important to evaluate different perspectives (Sadler, Barab, & Scott, 2007).  
Unfortunatly, however, classroom science does not always help students make informed decisions, 
as overemphasis on scientific content itself does not promote decision making (Arvai, Campbell, 
Baird, Rivers, 2004).  Moreover, many agrue that classroom science often does not allow for 
students to use science productively since it is often taught in an abstract way that is not connected 
to students lives (Braund & Reiss, 2006; Zeidler, 2014).    

Recent science reform documents point to the importance of looking at authentic issues in 
the classroom to help students gain informed argumentation skills (Yu & Yore, 2013).  The reform 
document entitled, the Framework and Excellence in Environmental Education - Guidelines for 
Learning (K-12), promotes an interdisciplinary approach to science, environmental education, and 
education regarding sustainable development, which includes agriculture (Vallera & Bodzin, 
2016).  Vallera & Bodzin (2016) state, “becoming ‘literate’ in each of these fields encourages 
individuals to make informed decisions regarding important personal and societal issues” (p. 102).  
The document, The National Research Agenda: Agricultural Education and Communication 
Research Priority Areas and Initiatives, states a major research priorty in the field should be to 
“Enhance decision making within the agricultural sectors of society” (Osborne, 2007, p. 5).  There 
appears to be a great opportunity here—teachers can promote scientific literacy through agricultural 
education.  Curriculum related to agricultural literacy, including food security, can now not only 
be facilitated for vocational students, but also to an additional population of students, those that use 
school gardens.  

School Gardening 

While the number of school gardens have increased significantly in the U.S. over the past 
decade, how science is being taught in that learning environment is largely unknown.  In addition, 
the existing academic literature related to science achievement in the school garden setting is 
largely focused on elementary school education, leaving a gap in scholarly work that focuses on 
secondary school gardens.  Many teachers believe students’ content knowledge increases based on 
garden-related learning experiences (Graham & Zidenberg-Cherr, 2005; Joshi et al., 2008).  Joshi 
et al., (2008) investigated teachers’ perspectives on the benefits of school gardens for students.  
They concluded, “teachers perceived the garden to be somewhat to very effective at enhancing 
academic performance” (Joshi et al., 2008, p. 1798).  Graham & Zidenberg-Cherr (2005) reported 
that teachers are utilizing school gardens for education in multiple topic areas, such as science, 
nutrition, environmental studies, language arts, math, and agricultural studies.  In addition, other 
benefits of school gardening have been documented, such as healthy eating behaviors and increased 
physical activity (Joshi et al., 2008). Therefore, gardening can be used as a tool to help students 
academically, as well as physically. However, due to the pressure to cover certain core curriculum 
in the classroom, many teachers have expressed a need for school garden curricula that aligns with 
mandated standards (Graham & Zidenberg-Cherr, 2005). 
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Although there has been some academic-based curriculum written for school garden use 
(USDA, 2015), there is little information on what curriculum, if any, science teachers are utilizing.  
Therefore, there is very little information about how well school garden science experiences cover 
learning standards or pertinent social issues.  Graves, Hughes & Balgopal (2016) conducted a case 
study with two 3rd grade teachers that explored the use of STEM in a school garden curriculum.  
The scholars found mixed results on whether school gardens address learning standards related to 
STEM (Graves et al., 2016).  The researchers worked with two different STEM coordinators on the 
study to investigate how well their edible plant curriculum integrated STEM concepts.  One 
coordinator believed the school garden curriculum provided inquiry based learning experiences 
that covered science standards while relating science to the students’ everyday lives.  However, the 
other STEM coordinator did not believe science standards were addressed in the curriculum.  
Rather, the learning experiences were considered “enrichment activities,” as the teachers in the 
study referred to the garden learning experiences as “special” activities. 

Many educators have utilized gardens as a context for teaching material related to the 
physical sciences (Joshi et al., 2008). While physical science concepts, such as biology and soil 
science, can be integrated in an interdisciplinary curriculum that is designed to promote scientific 
literacy, many students still lack the ability to understand other perspectives and make informed 
decisions. While gardens have been shown to increase science achievement (Klemmer et al., 2005; 
Smith & Motsenbocker, 2005), it seems only natural to create relevant interdisciplinary curriculum 
that can be used to promote scientific literacy.  A few agricultural education scholars have utilized 
SSI to promote scientific literacy in the classroom (Shoulders & Myers, 2013; Wilcox, Shoulders, 
& Myers, 2014).  SSI uses complex, often controversial, societal issues, such as climate change, to 
engage students in meaningful scientific inquiry.  Perhaps the theoretical framework can be used 
to create garden based curriculum.   

Socioscientific Issues (SSI) 

SSI has been recognized as a research based educational framework that promotes 
scientific literacy (Zeidler, 2014).  In fact, SSI curriculum often aligns well with the objectives 
related to scientific literacy of the PISA (Sadler & Zeidler, 2009).  SSI are ill-structured 
controversial social issues, often highly visible through traditional or social media, which involve 
science.  They have been referred to as “scientific issues with social ramifications” (Sadler, 2004, 
p. 513). Some examples of SSI are the GMO dilemma, land use decisions, or whether to eat organic 
food.   A conceptual goal of SSI is to make “classroom science more reflective of the society in 
which it exists.” (Sadler, 2004, p. 514).  Sadler et. al (2006) states these controversial issues “bridge 
science and society” (p. 353).  If students have an opportunity to discuss science that is relatable to 
their everyday lives, they may improve their conceptual understanding of science (Castano, 2008).   

When students are engaged in science through SSI, they are encouraged to investigate 
various science standpoints while they proceed in informal reasoning and the decision-making 
process (Sadler et al., 2007).  “Whereas scientific knowledge and inquiry practices can be useful 
for the negotiation of SSI, scientific practices alone cannot marshal solutions.  Issue solutions are 
necessarily shaped by moral, political, social and economic concerns” (Sadler et al., 2007, p. 371).  
Students are encouraged to think critically and engage in informal reasoning before drawing their 
own conclusions.  While science in the traditional classroom has often been taught in an autocratic 
fashion, SSI encourages students to understand and appreciate various perspectives on an issue 
(Zeidler, Applebaum, & Sadler, 2011).  Braund & Reiss (2006) state this authoritative stance on 
science could be part of the reason students are not more engaged in the subject.  Zeidler et al. 
(2011) stresses the importance of transforming science education practices towards a more 
progressive instructional paradigm. These transformative practices represent “deep structural shifts 
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both in teacher pedagogy and students’ conceptual understanding of subject matter and reflective 
thinking” (Zeidler et al., 2011, p. 279).  Zeidler et al. (2011) have created a figure (below) to 
represent different aspects of the instructional paradigm continuum.   

 
 

On the continuum of instructional paradigms, the progressive method of instruction 
promotes independent thinking, which works to create democratic educational experiences.  Rooted 
in experientialism, the progressive method is student centered and focuses on shared social 
experiences (Zeidler et al., 2011).  In contrast, the traditional method is often teacher centric and 
has roots in social behaviorism (Zeidler et al., 2011).  The traditional method is often based in 
dogma and therefore is often dependent on the teacher (Zeidler et al,, 2011; Zeidler & Nichols, 
2009).  The scholars state a clear difference in the nature of knowledge between the methods of 
instruction.  For the progressive method, knowledge is “derived from the collective meanings of 
shared social experiences (actions and deeds)” (Zeidler et al., 2011, p. 280).  Critics of SSI stress 
that, while the framework is sound, there is a need for new forms of education practice and 
assessment to successfully implement SSI in the curriculum (Levinson & Turner, 2001).  In 
particular, they argue for curriculum that promotes students’ active engagement as change agents 
who take an active role in addressing the societal challenge (Levinson, 2006). Such an approach 
warrants continuing education opportunities and pedagogical guidance related to SSI. This research 
illuminates the need for targeted SSI curriculum and professional development.  

While many SSI are related to agricultural science, such as climate change, land use 
decisions, whether we should eat organic food, and the use of GMOs for food production, there is 
a scarcity of SSI scholarly research related to agriculture.  Shoulders & Myers (2013) combined 
the disciplines and quantitatively assessed agriscience content knowledge of high school and 
middle school students in response to a six week SSI-based instructional unit intervention, which 
focused on the introduction of cultured meat in the mainstream food supply.  Teachers participating 

Figure 1.  Continuum contrast of instructional paradigms.  From "Enacting a socioscientific 
issues classroom: Transformative transformations," by D.L. Zeidler, S.M. Applebaum, & T.D. 
Sadler, 2011, In T.D. Sadler (Ed.), In Socio-scientific Issues in the Classroom, p. 279.  Springer 
Science and Business Media.  Reprinted with permission from Springer Nature. 
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in the study had to be teaching at least one Agriscience Foundations class during the school year.  
While eleven teachers expressed interest in implementing the curriculum, only four teachers 
participated for the entirety of the study.  As the scholars discussed, this lack of participation 
inevitably effects the generalizability of the study.  Overall, when data analysis was completed, the 
scholars determined students increased their proximal and distal content knowledge.    

To address the lack of participation in the previous study, a qualitative investigation was 
conducted to explore why seven teachers discontinued the study (Wilcox, Shoulders, & Myers, 
2014).  The scholars collected data by conducting semi-structured interviews and a focus group.  In 
addition, the teachers had completed daily written journals during the intervention implementation 
period and the scholars analyzed these documents accordingly.  Various themes were generated 
after data analysis was completed to attempt to capture teacher and student perceptions on the SSI 
instructional units.  Wilcox, Shoulders, & Myers (2014) state, “Texts were organized into the 
following themes:  initial excitement, expected uniqueness of agriculture classes, conditioned to 
need a right answer, loss of connection between content and student’ lives, student disengagement, 
decisions to discontinue, and confirmation of adoption” (p. 22).  Students were thought to have 
lacked engagement during the intervention for several reasons.  Some students expected out of the 
classroom activities during their agriculture classes, which was not included in the SSI curriculum 
provided by the scholars.  In fear of students dropping out of agriculture programs due to lack of 
engagement, some teachers decided to stop participating in the study.  The theme of ‘loss of 
connection between content and student’ lives’ seems ironic considering SSI scholars often argue 
students may be more engaged in science education when the topic matter relates to their daily 
lives, which is an objective of the SSI framework (Zeidler, 2011).    

Literature also suggests SSI and agriculture education have been combined by scholars for 
postsecondary instructional units (Dauer & Forbes, 2016).  In an introductory science literacy 
course at the University of Nebraska-Lincoln, scholars utilized the SSI educational framework to 
promote scientific literacy.  All undergraduates in the university’s College of Agriculture and 
Natural Resources are required to take the course.  The scholars posed four controversial dilemmas, 
or SSIs, during the course.  Three of the four SSI-based instructional units were based on topics 
related to agriculture, including whether people should eat organic food, burn corn ethanol for 
energy, and further restrict agricultural irrigation.  The scholars investigated whether students 
changed stances on these topics by implementing pre- and post-intervention assessments.  Overall, 
students held significantly different stances after the intervention.    

While there is still a need for research that combines SSI curriculum and agricultural 
science, these studies suggest that the educational framework can successfully be combined with 
the discipline of agricultural science.  However, research that combines SSI and school gardening 
is even more scant in the literature.  While critics suggest there is a need for citizen activism 
regarding SSI (Bencze, Sperling, & Carter, 2012), perhaps SSI based instructional units that 
combine hands on consumer horticulture activities would benefit students.  Perhaps teachers can 
promote scientific and agricultural literacy while involving students in food production to fight for 
food security.  

Purpose and Objectives 

This exploratory study investigates the following research objectives: 

1. Examine agricultural educators' teaching methods for facilitating science learning 
experiences in secondary school gardens. 
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2. Explore agricultural educators' strategies for facilitating learning experiences in school 
gardens that relate to SSI. 

 
Methods and Procedures   

During this collective case study, I collected data by conducting semi-structured interviews 
with two high school FFA teachers in Ohio (From this point forward, “I” refers to the first author 
alone and “we” refers to both authors).  Multiple cases were utilized to provide insight into the 
phenomenon (Creswell, 2015 ; Johnson & Christensen, 2014).  While collective case studies can 
be used to generalize findings (Glesne, 2016, Johnson & Christensen, 2014; Patton, 2015), the 
purpose of this study is to provide insight on an issue through the exploration of two bounded 
systems.  In this case, the “bounded systems” are individuals, however, in case study design, a 
bounded system can also refer to an activity, event, or process (Creswell, 2015).  Such in-depth 
examinations often include gathering multiple forms of data, such as pictures, videotapes, and 
emails (Creswell, 2015).  While this study investigates curriculum being utilized by teachers, I 
requested school garden curriculum from both participants, however, neither had any materials to 
share.        

Semi-structured responsive interviews were conducted to gain understanding on how 
science is being taught in the school garden context as well as to investigate how teachers are 
utilizing the SSI framework.  For semi-structured interviews, the researcher prepares some of the 
interview questions in advance based on research questions and the theoretical framework 
(Merriam, 2009), and then encourages participants to give detail by probing additional questions 
during the dialogue (Rubin & Rubin, 2012).  In addition, observational data, including behavior, 
talk, and acts of participants (Glesne, 2016) was collected and utilized to support the interview data.     

Research participants were selected via purposeful sampling based on a certain criterion to 
compare and contrast the individual cases.  As Patton states, “the logic and power of purposeful 
sampling lies in selecting information rich cases for in-depth study” (Patton, 2015, p. 264).  The 
“comparison-focused sampling strategy,” discussed by Patton (2015), was utilized to compare and 
contrast the two cases for an in-depth analysis.  “Comparison-focused sampling looks in depth at 
the significant similarities and differences between cases and the factors that explain those 
differences” (Patton, 2015, p. 277).  A small sample size was chosen in order to complete an in 
depth cross case analysis. 

Participants  

Participants for this exploratory study included two Ohio FFA high school teachers that 
utilize school gardens for science instructional purposes.  A list of possible participants was derived 
from an Agriculture Education Program Specialist with the Ohio Department of Education.  The 
list was comprised of Ohio secondary instructors who taught subject matter related to school 
gardens.  While this list was not comprehensive, other known possible participants that met the 
study criteria were added to the list.  Several possible participants that were geographically closest 
were emailed and asked to participate.  The first two people to respond were chosen as participants.  

The two participants in this study, Sam and John, are FFA teachers at two different high 
schools in Ohio.  As a previous agricultural educator in their communities, I worked with each of 
the teachers in the past, including guest lecturing for a few of their agriscience classes.  While both 
teachers teach courses related to plant and animal sciences, Sam specializes in animal husbandry 
and John has an extensive background in agronomic sciences.  I have observed both Sam and John 
interact with students in the classroom on a few occasions, both as an agricultural educator in their 
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communities and as a researcher.  For this study, both semi-structured interviews were completed 
in person, as I traveled to each of the participant’s schools to collect data.  In addition, each 
interview, lasting about 50 minutes, was audio recorded and later manually transcribed. 

Analysis of Data  

The constant comparative method (Glaser, 1965) was utilized to analyze the interview 
transcriptions and develop themes.  As Glaser explains, the constant comparative method is used 
to generate properties about a general phenomenon.  The scholar states these properties can include 
“conditions, consequences, dimensions, types, processes” (p. 438).  Glaser describes the four stages 
of analyzing qualitative data using the constant comparative method:  “(1) comparing incidents 
applicable to each category, (2) integrating categories and their properties, (3) delimiting the theory, 
and (4) writing the theory” (p. 439).  As Glaser explains, the scholar first codes each transcription 
and then compares incidents.  This process will help the researcher generate proposed categories 
and define the theoretical properties for each of them.  The analyst then starts to compare each 
incident to the properties of the categories.  During this process, the scholar explores how the 
properties of the categories may be integrated.  As coding continues, reduction occurs in the third 
stage.  In other words, terminology is reduced and the set of proposed concepts becomes smaller.  
This enables the scholar to determine the boundaries of each category and delimit the theory.  When 
the analyst is able to delimit the original list of categories, it becomes easier to compare findings to 
other pieces of scholarly work found in the literature.  Finally, categories will become theoretically 
saturated and a theory can be developed.   

Following Glaser’s (1965) guidance on the constant comparative method, first, each 
transcription was analyzed for codes individually.  Then, the categories or themes generated for 
each interview (or incident) were compared.  The interconnectedness of the categories were 
explored.  After reduction of terminology, the original categories were reevaluated and delimited.  
Finally, when categories became theoretically saturated, themes were generated.  To provide rigor, 
data source triangulation was utilized as a validation strategy.  By having more than one participant, 
data source triangulation can add to the reliability, as well as the credibility, of findings (Patton, 
2015).  For trustworthiness, inter-rater reliability, which is used to nullify any bias one individual 
may have while analyzing data, was employed to corroborate generated codes (Creswell, 2015).       

Results   

Following transcription analysis, three themes emerged from the two research objectives:  
1) difficulty meeting standards 2) importance of integrating applied science, and 3) hot topics in 
the classroom.  All quotes are written verbatim.    

Difficulty Meeting the Standards 

Both participants, Sam and John, struggled to meet learning standards, which they both felt 
took away from their ability to teach applied science.  John expressed some frustration regarding 
standardized testing.  He said,    

…and that’s one of the things that I guess frustrates me about education is that we 
just keep wanting to raise the bar and the kids are gettin further and further away 
from the bar… because, ahh, they don’t read, you know, they only do what they 
have to do.. there’s no there’s no reason for them.  Most of them don’t see any 
reason to dig any deeper…even, only a few, only the very few that have a real 
desire or passion or interest go beyond that.  
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While Sam was discussing how he could not teach practical skills anymore, he claimed the 
pressure to meet science standards are getting in the way.  When discussing whether practical 
science skills were in the mandated science standards, he says, "They are in there, but ya got so 
many...how do ya do it?  Ya can't." 

Importance of Integrating Applied Science  

 Both teachers focused on applied science while teaching sessions related to gardening.  
Sam and John both felt their students needed science to be applied.  John said, 

They don’t know how to apply what they know…But they have that little bit of 
knowledge with.. I guess that’s the kind of thing that frustrates me.  It frustrates 
me a little with education.  Kids don’t have that desire…Ya know, now the kids 
that have a true interest in agriculture, yeah, but, ya gotta show them how it applies 
to them…   

Both teachers seemed proud to state their students were applying the garden knowledge 
they learned in the classroom at home.  When discussing the hands-on educational gardening 
experiences, Sam stated, “I want them to be able to take that home.”  Both teachers were told by 
parents that the students garden more at home based on their classroom experience.  John stated,    

well, you know what, I’ve had kids and parents both tell me that they do plant their 
own gardens or they do buckets or whatever…because of what they did in 
class…I’ve had both parents and kids tell me hey I’ve planted this or I’ve planted 
that or I tried this…   

Hot Topics in the Classroom  

 Both teachers talked about an SSI topic, use of GMOs, during classroom time.  However, 
these discussions did not seem to be well organized nor did they promote scientific reasoning.  
Therefore, the SSI educational framework was not being utilized.  When Sam was asked if his class 
ever discussed societal issues, such as whether or not to eat organic food or about GMOs, he 
responded 

Quite a few of umm..we get into these social conversations all the time…we do.  
We hit the hot topics.  We do talk about GMOs…and corn GMOs.  And I’ll pick 
whatever sides loosin…(laughs) sometimes that’s all we talk about. 

When asked if students were encouraged to look up materials when discussing topics 
related to SSI, Sam stated, “a lot of times we pull stuff up...and talk about it.  kids will go in, 
especially when we get a good argument...And look at it, but we generally do that as we dialogue.”  
While Sam discussed a SSI topic, use of GMOs, with his class, it was not an organized activity, but 
more of an impromptu discussion.      

Classroom discussions related GMOs also came up during the interview with John.  When 
the teacher spoke of GMOs, he said he told his students how beneficial they were.  The other side 
of the controversial issue did not appear to be discussed.  It also appeared that the students were 
not really part of the discussion.  John stated,  

Back to the plant that plant and the GMOs and stuff.. we talk a lot about how we 
have advanced, I mean, ya know, explain how GMOs are very beneficial…I mean, 
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explain the round up ready corn and how we don’t have to use as many and and 
different types and it it clicks with most of the kids…Most of them can figure..most 
of them have heard of round up and they can figure, I mean, they know what round 
up is. 

When John was asked if the students read material about GMOs, he said “Ya know what, 
I don’t know if they read about it.” 

While both teachers discussed GMOs in the classroom, there did not seem to be an 
organized classroom activity that included informal reasoning or evidence-based argumentation.  
Students were not encouraged to make a decision on the controversial topic or critically evaluate 
the impacts of their decision on society or the environment.  Based on these interviews, it seems 
both teachers could utilize SSI curriculum on the topic of GMOs.  While there were only two 
participants in this study, more research needs to be conducted to produce any generalizations.  
However, while the nature of a case study is to provide an in-depth understanding of the 
phenomena, one individual, or one case, is all that is required (Creswell, 2015).      

Conclusion 

The first two themes, “Difficulty meeting the standards” and “Importance of integrating 
applied science,” align well with findings from other studies.  Secondary school agricultural 
education teachers have communicated that it is important to integrate applied science into their 
agriscience curriculum (Warnick, Thompson, & Gummer, 2004).  A study conducted in Oregon 
found that principals of secondary schools with agricultural education programs believed that 
integrating science into the agricultural education curriculum would help students meet mandated 
standards and advance educational reform (Thompson, 2001).  In a later study, Warnick, 
Thompson, & Gummer (2004) found that most secondary agricultural teachers in Oregon also 
agreed that integrating science into the curriculum could help students meet standards.  However, 
as this study corroborates, some agricultural education teachers have experienced difficulty 
implementing standards (Stair, Warner, Culbertson, & Blanchard, 2016).   

As mentioned, regarding the theme, “Hot topics in the classroom,” both teachers had 
classroom discussions on controversial subject matter, such as the use of GMOs.  While whether 
to use GMOs is an SSI, this topic was not discussed in a way that aligns with the SSI educational 
framework. These classroom discussions did not seem to promote informal reasoning or scientific 
literacy as they did not explore the consequences of their actions/inactions or promote perspective 
taking of those that had differing opinions.  A discussion on a SSI should be facilitated or guided 
by the instructor, who must have the confidence and knowledge base to guide classroom discourse 
in an open and unbiased manner (Levinson & Turner, 2001). Neither teacher in the present study 
demonstrated having adequate content knowledge to facilitate a session on GMOs that promotes 
scientific literacy.  In fact, they both tended to make their own positionality clear to students.  
During a successful facilitation activity, the teacher would not make their perspective known.  It is 
of utmost importance that teachers stay neutral when teaching these controversial topics (Oulton, 
Dillon, & Grace, 2004).  As John and Sam explained their teaching experiences, it was clear 
students were infrequently part of the decision-making process.  For example, both teachers taught 
hands-on horticulture solely with the use of commercial fertilizer, which is a non-organic method.  
Furthermore, at one point, John actually mentioned the lack of student decision making.  As he was 
discussing frustrations regarding the lack of critical thinking among students, he paused, looked 
down, and said…“and I think it’s because we’ve always made all the decisions for them.”  It seemed 
that students were rarely offered a choice or asked to participate in an informed decision-making 
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process.  Scholars working in the SSI discipline have encouraged students to engage in informal 
reasoning and to make a personal decision (Dauer, & Forbes, 2016).   

While secondary school agricultural education and SSI may seem like a natural fit, there 
has been a lack of scholarly work that unites the disciplines (Shoulders & Myers, 2013).  As these 
scholars suggest, and this study corroborates, there is a need for more research that connects SSI 
and secondary school agricultural education.  Perhaps more research related to the theoretical 
framework needs to be conducted with secondary agricultural teachers.  SSI based instruction has 
had positive effects on student learning in the agriscience classroom (Shoulders & Myers, 2013), 
and there are several SSI issues that can fit easily into the agricultural education curriculum. While 
sources of SSI curriculum for secondary education exists (Zeidler & Kahn, 2014), there is a need 
for SSI curriculum that relates to agricultural topics. In addition, as for future research, it would be 
interesting to see if any agricultural educators are utilizing SSI in the classroom.  If so, how is the 
framework being utilized?  Perhaps the narratives of those teachers can add to the SSI knowledge 
base by providing much-needed information on: 1) What are the challenges to the teacher in 
implementing SSI; 2) What training/resources would be helpful in overcoming those challenges? 
3) How does teachers’ understanding of the SSI framework align with the framework itself?  
Perhaps a survey followed by an interviewing procedure, a mixed methods design, would be helpful 
when investigating this phenomenon.  While questionnaire results can provide generalizable data 
(Creswell, 2012), qualitative research, which is exploratory in nature (Patton 2015; Patton 1990), 
may help disclose hidden curriculum, as we have seen here. 

Several SSI topics relate to a huge international problem, food insecurity.  These SSI issues 
are the use of GMOs, land use issues, whether to eat organic food, and climate change. These four 
issues are also related to gardening.  Perhaps science educators can use these separate topics to 
address food insecurity, a social justice issue.  In recent years, scholars have looked at the idea of 
using science education to tackle social justice issues (Barton, 2003; Braund & Reiss, 2006).  While 
science related classes are often based solely on physical science content, students can also be 
engaged in informal reasoning and hands on SSI problem solving activities.  This can even result 
in student-led activism.  “There may be a need for new curricular and pedagogical frameworks that 
teachers can use to promote student-led activism on SSI.” (Bencze, Sperling, & Carter, 2012, p. 
134).  Perhaps science teachers can use these separate SSI topics (the use of GMOs, land use issues, 
whether to eat organic food, and climate change) to facilitate student led activism projects 
surrounding food security and gardening.  Perhaps they already are.  Regardless, there may be 
ample opportunities for science education researchers to work with agricultural educators on such 
scholarly projects.       

Teachers may be able to utilize school gardens for SSI based instruction to promote 
scientific literacy.  However, our findings suggest there is a demonstrated need for curriculum and 
professional development opportunities for agricultural teachers regarding use of the SSI 
educational framework.  Likewise, there is a need for professional development related to teaching 
with school gardens (Blair, 2009).  Professional development opportunities can accomplish both.  
It is vital that teachers do not push their beliefs on their students, as we have seen in this study.  
Doing so aligns with the traditional instructional paradigm, instead of the progressive paradigm.  A 
professional development opportunity could focus on understanding the instructional paradigm 
continuum.  Specialists in the scientific community, including teachers and researchers, must 
continue to work together to develop progressive science education pedagogy, that is not only 
relevant to learners, but also promotes student autonomy.    
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Preservice Agriculture Teachers’ Development during 
the Early Phase of Student Teaching 
Tyson J. Sorensen1, Rebecca G. Lawver2, Nicole Hopkins3, Beth Jensen4, Cassidy Dutton5, & 
Brian K. Warnick6  

Abstract 

The student teaching practicum experience is designed to give preservice teachers practical 
experience with teaching and is an important step in their development. While literature in 
agricultural education exists about preservice teacher professional development, little is known 
about the developmental process of agriculture teachers during the student teaching experience. 
Utilizing the theory of teacher concerns (Fuller & Brown, 1975) as a theoretical lens, the purpose 
of this qualitative document analysis was to determine how preservice teachers develop over the 
first half of the student teaching practicum by examining the way they talk about concerns. Written 
reflections of five different cohorts from 2010 through 2014 were analyzed at two different points 
in time (week two and week seven). During the first two weeks of student teaching, three themes 
emerged, including: 1) teacher/student identity crisis, 2) teaching competence: “I do not know how, 
what, or who…,” and 3) adjusting to change. During week seven, the concerns changed, which 
indicated the student teachers were developing into the professional role of a teacher. The three 
themes that emerged from the data for week seven were: 1) building professional relationships, 2) 
engaging students, and 3) it is about time: work-life balance. Implications exist for teacher 
educators to place more emphasis on teaching strategies to engage and motivate students in the 
learning process, rather than just the task itself. Recommendations are suggested for teacher 
educators to discuss with preservice teachers before student teaching the realities and challenges 
of balancing work and life roles.  
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Introduction and Review of Literature 

The process of becoming a teacher has been extensively studied and discussed in the 
scientific and academic community worldwide (Caires, Almeida, & Viera, 2012). Research on the 
transition from student to teacher has been identified in literature as the construction of a teacher 
identity (Franzak, 2002). In most cases, the early stages of becoming a teacher, or constructing a 
teacher identity, begin at universities in teacher preparation programs. Darling-Hammond (2010) 
stated teacher preparation programs should include combination of didactic as well as clinical 
curriculum used to prepare the student for a culminating student teaching experience. As one 
component of this process, the major aim of the student teaching experience is to offer student 
teachers a “first” teaching experience through which they can develop specific competences (de 
Jong, Tartwijk, Wubbels, Veldman, & Verloop, 2013).  

Consequently, the student teaching experience has been described as the capstone 
experience of the preservice teacher education program and is critical to the process of preparing 
future teachers and developing a teacher identity (Borne & Moss, 1990; Edgar, Roberts, & Murphy, 
2011; Edwards & Briers, 2001; Kasperbauer & Roberts, 2007; Vinz, 1996). Caries et al. (2012) 
stated the student teaching practicum is a period of intense search and exploration of self, others, 
and the new scenarios; including a focus on cognition, emotion, doubt, fear, procedural and 
pedagogical growth, and the meaning that emerges from the student teaching experience. Sources 
such as positive role models, previous teaching experiences, the cooperating teacher, and 
significant education classes have a significant impact on a preservice teacher’s self-conception 
and pedagogical development (Fairbanks, Freedman, & Kahn, 2000; Velez-Rendon, 2006). 

Despite agricultural education’s similarity to other teaching disciplines in terms of the 
requirements, scope and structure of the student teaching practicum, agricultural education is 
unique in its own way. In agricultural education, teachers are not only expected to develop strong 
classroom and laboratory practices, but also develop the ability to manage and supervise an active 
FFA chapter, conduct Supervised Agricultural Experience programs (SAE), foster community and 
school partnerships, and plan and market the local program (Torres, Ulmer, & Aschenbrener, 
2008). The additional competencies required of agriculture teachers, may lend itself to unique 
challenges in the process of development for preservice agricultural education teachers. However, 
despite the unique characteristics of agricultural education, there is a lack of framework for 
preservice agriculture teacher development that explains the transitioning process from student to 
teacher. Therefore, one central purpose of this study is to begin to develop a framework in 
agricultural education that explores the development of student teachers towards becoming 
practitioners. 

Designed to be a transition from student to practitioner, some student teachers progress and 
assimilate into teaching better than others. Challenges and successes give students experiences that 
help them mature and grow into professionals. Literature in agricultural education indicates 
common concerns, challenges, and professional development needs of preservice and beginning 
agriculture teachers. Managing student discipline, teacher-student relationships, engaging students, 
technical competence, balancing work and personal responsibilities, motivating students, working 
with diverse students, helping student to think critically, and completing paperwork have been cited 
as concerns or needs for professional development among early-career or preservice teachers in 
agricultural education (Duncan, Ricketts, Peake, & Uesseler, 2006; Joerger, 2002; Mundt & 
Connors, 1999; Myers, Dyer & Washburn, 2005; Stair, Warner, & Moore, 2012; Talbert, Camp, & 
Heath–Camp, 1994; Thieman, Marx, & Kitchel, 2012). Further, the success of a new teacher has 
been linked to a positive student teaching experience and the most important experience completed 
through the teacher development program (Borne & Moss, 1990; Harlin, Edwards, & Briers, 2002). 
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Despite the literature identifying the challenges and successes of student teachers, there is a slight 
lack of literature regarding preservice agriculture teacher development and the influence of certain 
challenges towards their development in transitioning from a student to a teacher.  

Caires et al. (2012) suggest answering the question, what are student teachers’ main 
difficulties and concerns while they prepare for a teaching career?  It is important to identify what 
challenges student teachers face in order for preservice agriculture teacher education programs to 
take steps to assist students in overcoming these challenges. Therefore, several questions remain. 
What types of challenges do preservice agriculture teachers face as they begin the transitioning 
process from student to practitioner? Do student teachers overcome challenges in the early stages 
of their student teaching experience or are they more persistent problems that may need to be 
addressed more heavily in preservice programs or in teacher induction programs when they enter 
the profession? Examining student teacher concerns may be able to shed light on the development 
of becoming a professional practitioner.  

Theoretical Framework 

Research shows that student teachers go through various stages during their initial teaching 
practice (Kagan, 1992). A number of theoretical models exist that aid in the understanding of these 
stages of teacher development (Burden, 1990; Fuller, 1969; Fuller & Brown, 1975; Katz, 1972). 
One prominent theory guiding research in teacher development, and the theoretical basis for this 
study, is the theory of teacher concerns (Fuller & Brown, 1975). Initially, Fuller (1969) proposed 
a concerns based model of teacher development that focused on the concerns of teachers beginning 
at the preservice level and continuing throughout their career. The theory consisted of three phases 
which included: 1) pre-teaching phase, 2) early-teaching phase: concerns about self, and 3) 
concerns with pupils’ needs. In the first phase, Fuller explains that preservice teachers, before the 
student teaching experience, rarely had specific concerns relating to teaching because they were 
not sure what to be concerned about. In this phase, preservice teachers only thought about teaching 
from a student perspective. In the second phase, which takes place during student teaching and first 
years of teaching, Fuller theorized that concerns were about the teaching self and centered on self-
adequacy. Teachers in this stage are concerned with their own abilities and knowledge of the subject 
matter, fear of failure, getting along with other personnel, and presenting themselves as 
professionals. In the third stage, Fuller theorizes that teachers’ concerns shift from themselves and 
to the needs of the students. Teachers in this phase measure success by student achievement rather 
than teaching evaluations.  

Later, Fuller and Brown (1975) reexamined the 1969 theory of teacher development and 
readjusted their theory. They hypothesized that teachers continually experience concerns in three 
developmental stages; self, task, and impact concerns. However, concerns of student teachers are 
primarily situated within the stages of self and task. Self-concerns are associated with the student 
teachers’ experiences in the classroom, receiving evaluations, being accepted, and their ability to 
perform adequately in a professional environment (Marshall, 1996; Watzke, 2003). After student 
teachers work through their concerns of self, they begin to worry about more of the task related 
issues. Task concerns focus on the daily situation of teaching including, teacher duties, materials, 
teaching methods, and classroom management. This stage is generally characterized by early career 
teachers. Finally, teachers transition away from their concerns of self and task and are more 
concerned about the impact their teaching has on students as well as larger educational issues and 
policies that impact students (Srivastava, 2007).  

Other theories of teacher development exist verifying the concept of teacher development 
through stages as Fuller and Brown proposed (Burden, 1990; Katz, 1972). However, little attention 
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is paid to the preservice stage of development in these theories. The theory of teacher concerns 
(Fuller & Brown, 1975) is ideal for studying preservice teacher development because it explicitly 
addresses concerns of teachers beginning in the preservice stage of development. Despite the 
growing knowledge about the process of becoming a teacher, several key questions remain 
unanswered regarding student teacher concerns and development. Understanding the level of 
student teachers’ concerns and their development should be used as a means to help guide activities 
of teacher education. 

Purpose and Objectives 

Utilizing the theory of teacher concerns (Fuller & Brown, 1975) as a theoretical lens, the 
purpose of this study was to determine how preservice teachers develop over the first half of the 
student teaching practicum. With its focus on field-based teacher preparation programs, this study 
aligns with research priority area five of the 2016-2020 AAAE National Research Agenda (Roberts, 
Harder, & Brashears, 2016). The primary research question guiding this study was how do 
preservice teachers talk about their concerns at the beginning and the middle of the student teaching 
experience? 

Methods and Procedures 

This qualitative document analysis study was conducted to obtain information about 
preservice agriculture teachers’ main concerns during the early phases of their student teaching 
practicum. Document analysis is a form of qualitative research in which documents are interpreted 
by the researcher to give voice and meaning around an assessment topic (Bowen, 2009). O’Leary 
(2014) noted that one primary type of document used in document analysis is personal documents, 
such as reflections/journals, emails, or blogs, in which first-person accounts of an individual’s 
experiences and beliefs are recorded. In this study, the documents used for analysis derived from 
five separate cohorts of preservice teachers during the beginning weeks of the student teaching 
practicum.  

Participants 

The participants in this study included all of the preservice teachers who participated in the 
student teaching practicum at Utah University in the years 2010 through 2014. In total, a 
convenience sample of 47 preservice teachers from the years 2010 through 2014 participated in 
this study (see Table 1). A variety of student teaching centers were used over the course of the five 
years of data. However, no changes were made to the student teaching program during those five 
years. All of the preservice teachers had completed a 30-hour field experience at the same school 
as the student teaching practicum that occurred during the preceding semester. This field 
experience, which occurred during the fall semester, enabled the participants to meet with their 
cooperating teacher to plan curriculum for the upcoming semester, meet students in the agricultural 
education program, and take part in some teaching experiences before beginning their student 
teaching experience in the spring semester. The student teaching practicum was a 14-week 
experience in which the student teachers immersed themselves into the day-to-day efforts of 
teaching agriculture. By the end of the second week, student teachers were required to acquire one 
to two classes from the cooperating teacher, and by the fifth week, were teaching a full load of 
coursework. At Utah State University, a full student teaching load is one class less than the school 
districts full-time contract. 
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Table 1  

Summary of Participants  

Cohort Number of participants Gender of participants 

2010 19 10 Female; 9 Male 

2011 6 2 Female; 4 Male 

2012 6 4 Female; 2 Male 

2013 6 3 Female;3 Male 

2014 10 4 Female; 6 Male 

TOTAL 47 23 Female; 24 Male 
 

Procedures 

As part of the student teaching practicum, participants were required to register for a one-
credit seminar, designed to provide the preservice teachers an opportunity to reflect and discuss 
their student teaching experiences. IRB approval was obtained, and the primary researchers for the 
study were not involved in the Seminar Course instruction. One particular form of data suitable for 
collection for document analysis are emails (O’Leary, 2014). Each week of the student teaching 
experience, participants were asked to respond to one email regarding specific experiences and 
topics for reflection. For this study, the focus was to elicit information from the participants about 
their concerns during the first two weeks of the student teaching practicum and then during the 
middle of the student teaching practicum (week 7). Due to the nature of the student teaching 
experience, it has great transformative potential, especially during the first few weeks as preservice 
teachers adjust to the new learning context of student teaching. Therefore, we focused our study on 
the first half of the student teaching experience. The email prompt to elicit this information was 
sent to the participants during their second week of student teaching and the seventh week of student 
teaching. The email prompt from the first two weeks consisted of four questions: What are the 
successes of your first week of student teaching? What are the challenges? What has surprised you 
the most about beginning your teaching experience? During week seven, the students were asked 
to respond to the following prompt: How do you feel about your student teaching experience at this 
point? What have you learned? What are the successes you have experienced? What are the 
challenges? Greatest area of growth? Participants answered the email prompts by drafting a written 
response, which was emailed to the instructor and all other student teaching cohort members via 
the reply-all function in email. The participant responses from the email prompts were gathered by 
the instructor of the course and shared with the research team through an online file storage and 
synchronization service.  

Data Analysis 

The data collected through emails were analyzed and coded for thematic content using 
coding protocols outlined by Auerbach and Silverstein (2003). Bowen (2009) suggested that for 
document analysis, researchers should code document content into themes similar to how focus 
group or interview transcripts are analyzed. In this analysis, the data from the first week were kept 
separate and were coded separately from the seventh week prompt. The codes and themes were not 
compared until the final step of the analysis. Three separate researchers performed the coding 
process with constant checks for accuracy and reliability in coding. The process of coding was 
performed using open, axial, and selective coding (Strauss & Corbin, 1998). Initially, the 
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researchers used open coding to identify and describe the repeating ideas found in the text. From 
this process, 47 different ideas emerged. The researchers grouped these repeating ideas into logical 
and coherent groups. The research team then conducted axial coding, examining how the categories 
might be related to each other. During this phase, the researchers connected categories with 
subcategories. This phase of coding yielded seven themes and two sub-themes. The final step in 
the analysis was selective coding where researchers interacted with the data in a more abstract level 
of analysis (Strauss & Corbin, 1998), connecting themes back to the theoretical framework. During 
this phase, themes and codes from both sets of data were compared and the researchers renamed 
the themes and situated them within the theoretical framework of the study. Throughout the coding 
process, researchers employed reflexivity through the use of personal reflective journals, constantly 
reflecting on the impact of the researcher on the data.  

Trustworthiness 

Rigor and trustworthiness were established for this study with a focus on measures of 
credibility, transferability, dependability, and confirmability (Harrison, MacGibbon, & Morton, 
2001). To establish credibility, the researchers used an outside source to assess the validity of the 
data and data analysis by reviewing the participant email responses and researchers’ coding of the 
data. Additionally, the researchers utilized a reflective journal to help identify any research biases. 
Through the use of thick descriptions of the student teaching context and the participants, 
transferability was established. Dependability and confirmability were established through an audit 
trail and the use of a reflective journal throughout the process, (Denzin & Lincoln, 2011). 

Limitations 

Because qualitative studies are generally more suited for small samples, this document 
analysis is limited in scope and therefore limits the generalizability of the findings (Maxwell, 2005). 
However, because of the relatively large number of participants over a five-year span of data 
collection, this research has the potential to be transferable to other settings. Yet, the researchers 
make no attempt to generalize further and acknowledge the findings from this study are limited to 
the context of the five cohorts of preservice teachers who participated in the study. Additionally, 
the email prompts sent to the participants did not allow for follow-up questions and conversation, 
which may have limited the opportunity for in depth answers, clarification, and follow up on points 
of interest. Furthermore, because the participants were asked to reply to the prompts through email 
rather than conversation, this may have limited the amount of description the participants would 
have otherwise shared. On the other hand, having everyone see each other’s responses may have 
swayed some of their thinking. Finally, because data were collected and analyzed by the researchers 
of this study, there is inherent bias that may have influenced the data analysis. 

Findings 

The purpose of this study was to determine how preservice teachers develop over the first 
half of the student teaching practicum by examining the way they talk about concerns. During the 
first two weeks of student teaching, three themes emerged, including: 1) teacher/student identity 
crisis, 2) teaching competence: “I do not know how, what, or who…”, and 3) adjusting to change.  

Theme 1: Teacher/Student Identity Crisis 

Most of the participants shared their concerns of being identified as a teacher. The idea of 
seeing themselves as teachers and acting in a professional teaching role was a difficult transition 
for some of the students. At the beginning of the student teaching experience many teachers had 
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not fully embraced their new teacher identity. The participants expressed times where they 
struggled to take on the teacher identity and abandon their identity as a student.  There seemed to 
be a dilemma; they wanted students to like them as friends but at the same time revere them as 
teachers. These concerns not only were internally motivated, as they struggled to see themselves 
as teachers, rather than students, but also externally motivated, as participants felt their students did 
not perceive them as teachers, but as peers. The participants shared examples of how they did not 
know how to act around students and what appropriate “teacher behavior” was. The following 
participant statements support this theme:  

● “It was difficult not dancing during the state dance, “I had a hard time being ‘the teacher’ 
that night.” 

● “I have a difficulty separating myself from the students, and just being a teacher.” 
● “Student’s aren’t seeing me as a teacher, but as their peer.” 
● “I am trying so hard to be their teacher and not their friend.” 
● “I want the students to like me and respect me. My biggest challenge is balancing being a 

teacher versus being their peer.” 
● “I’m not 100% myself around students…I don’t know how to act around them.” 

Theme 2: Teaching Competence: “I do not know how, what, or who…” 

Another theme emerging from the data was teaching competence. Participants’ concerns 
focused on themselves and their lack of perceived ability to function as a competent teacher. Most 
of the participants shared their frustrations and concerns about planning lessons, managing the 
classroom, their own content knowledge, and their students. Overall, participants did not feel they 
knew how to be a teacher. Four sub-themes comprise this theme: 1) how do I plan for instruction, 
2) how do I teach and manage my classroom at the same time, 3) what am I supposed to know and 
teach, and 4) who are these students?  

How do I plan for instruction? The first sub-theme captures the participants’ concerns 
about planning lessons. They shared their frustrations about not knowing how to plan lessons with 
the right amount of time for each daily and unit lesson. They expressed their struggle with how to 
put different pieces into a lesson so students would understand the material. The following 
participant statements support this sub-theme:  

●  “I either have too much planned or not enough. Things I think will take twenty minutes 
take five, and things I think should take five take thirty.”  

●  “The challenge that I face is dividing it up into a two week unit, adding material with 
labs, and adding facts and knowledge, so that students actually understand the material.” 

● “The biggest challenge that I face every day is deciding just how much of the material I 
want to cover in my classes.” 

How do I teach and manage my classroom at the same time? This sub-theme captures 
the idea that participants struggled to reconcile teaching while managing classroom behavior at the 
same time. Participants spoke about not knowing how or what to do in unfamiliar situations, 
especially regarding student discipline. The following participant statements support this sub-
theme:  

● “At first I was too worried about content and teaching it that I had students off task” 
● “I get so wrapped up in the lesson that I become the cause of commotion.”  
● “I couldn’t seem to keep them focused on the lesson, little conversations going on 

everywhere in the class.” 
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● “In my classes there is unnecessary chatter that I have had a hard time stopping, and 
keeping their attention, especially with things that they are not interested in.” 

● “It is a bit tough to break a bad habit when there is little organization or structure.”  
● “I don’t know what proper means of discipline are.” 
● “I have a hard time filling the time. The last five minutes of class are a disaster” 

What am I supposed to know and teach?  Most of the participants shared their concerns 
about feeling “unprepared” and “unqualified” to teach because of the lack of content knowledge 
they felt they had. Participants felt they did not know the content well enough to be a good teacher. 
Participants also shared they had a lack of knowledge of school policies and did not know how to 
plan for or deal with different situations. Additionally, participants questioned the content they 
were teaching and did not know if it was “the right stuff” they were supposed to teach. The 
following participant statements support this sub-theme:  

● “I feel so unprepared to teach the students in some of the areas because I am still learning 
the content myself.” 

● “I do not know enough of the topics to teach it, and at times I feel I am unqualified.” 
● “I don’t know the content, teaching six different classes is hard to know everything” 
● “How do I know I am teaching the right stuff? I find myself wondering if I am covering 

material that I am supposed to.”  
● “I honestly had no idea what the schools policy was and I had no idea what to do. There 

was nobody to ask so I handled the situation as best as I could.”  

Who are these students? Most of the participants shared their frustration with their 
students. It seemed the students and their behavior were not what they expected. The participants 
quickly came to the realization of who their students were, and it did not seem to be congruent with 
their previous conceptions. This lack of congruence seemed to be one of the connecting threads for 
their struggle in planning and delivering effective instruction because they had not anticipated the 
range of student differences. They discussed their surprise and frustration in working with students 
who were not motivated to participate and their concern with how to deal with them. The following 
statements support this sub-theme: 

● “I’m surprised…my classes are loaded with students that just don’t seem to care, or 
students that come to school for the social aspect.” 

● “How do I get the students that aren’t as concerned about their grade motivated to learn 
anything and participate in class?” 

● “I’m wondering if students are even interested in anything.” 
● They just don’t care and half of them are only in there for the credit.” 

 
Theme 3: Adjusting to Change 

The third theme emerging from the data during the first two weeks of student teaching was 
the participants’ struggle to adjust to change. The participants expressed concerns about change in 
two forms; 1) changes in the demands for their time and 2) changes from a new work environment. 
Concerning time, participants came to a realization of the amount of time that was required in order 
to survive during student teaching. Many shared their tendency to procrastinate, but learned they 
could not do that as a teacher. Many shared their concerns about not knowing how to manage their 
time because it seemed student teaching was taking all of their time. Concerning the change in work 
environment, many of the participants struggled to settle in to their new work location. Some 
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expressed how they did not feel like they belonged because there was no space for them to work or 
put their belongings. The following participant statements support this sub-theme: 

● “Perpetual procrastination…I try to get ahead but just get further behind.” 
● “My biggest challenge has been adjusting to my wife working during the evening and 

having to try to teach myself how to cook dinner for my kids.” 
● “One of the challenges that I have had this first week is that I don’t really have anywhere 

to go or put my stuff.” 
● “Some challenges this week were just getting my surroundings and organizing myself. It 

has been hard adjusting to this new place.” 
● “The only computer workspace I have is at the front of [teacher name] classroom and this 

is inconvenient. I am a distraction if I work while she is teaching. So my prep hours have 
been less productive.” 

After the seventh week of student teaching, participants again shared their concerns. In 
comparing the themes that emerged from the data from week two with week seven, some of the 
same concerns still persisted but they had taken on a different focus for the student teachers. Other 
concerns had disappeared altogether being replaced with different concerns. The three themes that 
emerged from the data for week seven were: 1) building professional relationships, 2) engaging 
students, and 3) it is about time: work-life balance.  

Theme 1: Building Professional Relationships 

This theme from week seven seemed to derive from the participants’ identity crisis they 
experienced in their first weeks of student teaching. However, the participants moved their 
conversations away from their struggle to find their identity as a teacher to the struggle of 
developing teacher/student relationships. Now, instead of focusing on themselves and trying to find 
out their identity, it appears the teachers embraced their identity as a teacher and were trying to 
develop appropriate relationships with their students. In the process, the participants shared how 
these new relationships helped them in their teaching. While some of the participants expressed 
how they struggled to be a professional teacher and develop relationships at the same time, most 
explicitly labeled themselves as teachers. Some participants shared how they learned to be a teacher 
rather than a friend to the students. The following participant statements support this theme: 

● “As I’ve gained more experience and built relationships with my students, teaching has 
become easier and less stressful.” 

● “Students are not satisfied with me as a teacher.” 
● “…Being professional but maintaining good relationships with my students.” 
● “I have been creating good teacher relationships with students.” 
● “I have learned how to be friendly, but not their friend.” 
● “Building student rapport and engaging students goes a long way.” 
● “I am a teacher and not a student.” 

Theme 2: Engaging Students 

The most drastic change from the first weeks of student teaching to the seventh week was 
how the participants spoke about their teaching practice. During the first weeks, students were 
concerned about planning lessons, content knowledge, classroom management, and learning who 
the students were. By week seven, there was no more discussion of how to plan and about not 
knowing the content. Participants had moved past these concerns about their own ability as 
teachers, and they had developed confidence they could plan and teach the content. The focus 
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shifted from their own abilities of planning and content knowledge to engaging the students. In the 
early weeks of student teaching, participants shared their frustrations with learning that their 
students lacked motivation to participate. However, in week seven, these participants focused their 
conversations heavily on motivating and engaging these same students. The participants still talked 
about classroom management as a concern but did so in the context of student engagement. They 
moved their conversations away from reacting to discipline problems to preventing classroom 
behavior issues through student engagement. The following participant statements support this 
theme: 

● “…My greatest challenge is trying to get kids involved that have no desire to be there while 
keeping those that already know the material from getting bored.” 

● “One of my biggest challenges has been motivating my students to do anything.” 
● “I am still struggling to mix things up for my classes to keep them engaged.” 
● “I struggle working with some of my students who act really childish and whine about 

everything. I try to get them motivated but they just complain.”  
● “I think the students have just been “getting by” for so long, that they have convinced 

themselves they are not smart enough to get an A, so they don’t try as hard as they should.” 

Theme 3: It is About Time: Work-Life Balance 

The third theme that emerged from week seven was work-life balance. In the beginning 
weeks of student teaching, participants discussed having to personally adjust to the time demands 
of student teaching. By week seven, this concern morphed into the realization that the time demands 
of student teaching also effects their personal and family life. During week seven, participants 
recognized the time commitment required to be successful and realized it was not congruent with 
their previous lifestyle. Participants struggled to reconcile personal life and student teaching 
because of the overwhelming amount of time required for student teaching. During week seven, 
the point at which the student teachers were teaching a full load of classes, there seemed to be a 
sense of frustration that teaching had created a time conflict with their own personal lives. The 
following participant statements support this theme: 

● “Teaching takes first priority because it is so time consuming. Teaching puts everything 
else second. It is hard to put my family second.”  

● “I am used to doing things of my own free will, but now my life revolves around teaching 
and preparing lessons. I don’t have time to decide what I want to do anymore.” 

● “It is so much better to prepare for class two days ahead than the night before. It gives you 
room to breathe and live.” 

● “Teaching is very time consuming, you have to be willing to put in the time.” 

Discussion, Conclusions, and Recommendations  

The theory of teacher concerns (Fuller & Brown, 1975) posits student teachers would 
exhibit behaviors of the pre-teaching phase or early-teaching phase of teacher development. 
According to the theory of teacher concerns, in these phases, education students and student 
teachers struggle to personally connect with teaching concerns and only think about teaching from 
a student perspective. However, as student teachers gain more exposure and experience in the 
classroom, their concerns shift from student-self to teacher-self and then to the students. During 
these transitional stages, teachers realize and are concerned with their inadequacies but eventually 
move to thinking about student success and learning. It is clear that participants in this study showed 
evidence of transitioning from pre-teaching to the early teaching phase of teacher development 
during the first half of student teaching. The findings of this study suggest the participants started 
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out with a focus on “self” and transitioned to “task.” No evidence exists from this study that 
suggests any of the participants were approaching the “impact” phase.  

The findings of this study support research in agricultural education that student teachers 
often experience challenges related to technical competence and teacher-student relationships 
(Thieman, Marx, & Kitchel, 2012). Based on the findings of this study, we recommend that 
continued research be conducted using the findings of this study as a basis or conceptual framework 
to further explore preservice agriculture teacher development during the student teaching phase 
(see Figure 1). We acknowledge this study only examined the first half of the student teaching 
experience. We recommend other studies duplicate this research with the scope encompassing the 
entire student teaching experience. In order to expand the generalizability of this study, we also 
recommend research that quantitatively explores the themes that emerged from this study.  

 
 

 

 

 

 

Figure 1. Concerns-based conceptualization of findings: Preservice agriculture teacher 
development during the student teaching phase. 

When looking at the themes that emerged, the students’ concerns changed over the course 
of the first half of the student teaching experience. The first two weeks of student teaching was 
characterized by instability and chaos while the seventh week was characterized by task and 
balance concerns. The transition from student to teacher and letting go of their student identity was 
a challenge for these participants. However, by week seven, the student teachers seemed to have 
found their identity and were focused on building positive teachers-student relationships. The 
student teachers had moved from concerns about “self” to concerns about “task.”  

During the first weeks of student teaching, participants were clearly concerned about their 
teaching inadequacies. The participants expressed their concerns with lesson planning, classroom 
management, content knowledge, and understanding the students. Fuller and Brown (1975) argue 
that teachers in the “task” phase of development are often concerned with daily teaching tasks that 
include teaching methods and classroom management. Fuller and Brown suggested this phase is 
characterized by early-career teachers. However, the participants in this study shared their concerns 
in the “task” phase during their first two weeks of student teaching. Participants shared concerns in 
both the “self” and the “task” phase of teacher development as they began their student teaching 
experience. By week seven however, the student teachers did not seem to be concerned about how 
to plan for lessons and content knowledge of specific subjects, rather, their concerns were focused 
on the task of how to engage students. Although participants were still not focused on student 
learning and success as the outcome (e.g., task phase), evidence suggests that by week seven, they 
were beginning to think of teaching more broadly than just the task itself. They had begun to think 
of teaching as a process that engages and requires student motivation to happen.  
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The participants in this study expressed concerns about their students. It seemed there was 
a lack of congruence between who the students were (how they would act and their motivation for 
participation) and the reality. Although these participants interacted with many of the students 
during their clinical experiences before student teaching, they were still surprised by the students’ 
behavior. Perhaps preservice teachers are not able to understand student motivations until they are 
more fully engaged in the teaching role. Fuller and Brown (1975) describe that preservice teachers 
as juniors and seniors often do not fully understand teaching or the students because they have not 
been exposed to enough teaching. Perhaps, clinical or early field experiences before student 
teaching should enable preservice teachers the opportunity for more teaching experiences and more 
opportunities to interact with students in an authentic classroom setting. Furthermore, teacher 
educators should be frank with preservice teachers about the realities of students in today’s 21st 
century secondary school classrooms. We recommend teacher educators place emphasis on 
teaching strategies to engage and motivate students in the learning process. Teacher educators 
should focus less on student teaching strategies and more on student learning outcomes. 
Furthermore, teacher educators should continue to focus their efforts of providing the necessary 
skillset to preservice teachers so that their lack of confidence is minimized. 

During the first weeks of student teaching, participants realized the time and effort required 
to survive their student teaching experience. Evidence from this study suggests the participants 
were not prepared for this change. To this point in their education and preparation to become a 
teacher, many of them were able to just “get by.” However, they realized this was not possible 
during student teaching and required a change in time management and lifestyle. Throughout the 
first half of student teaching, the participants continued to share their concerns about working so 
many hours. During the first weeks, it was more of a realization that their current lifestyle would 
have to change to keep up with the demands of student teaching. By the seventh week, participants 
were concerned with how the new lifestyle of working so many hours on student teaching was 
affecting other domains of their life.  

The first signs of work-life balance began to emerge during student teaching and became 
even more evident by week seven. Perhaps the issue of work-life balance should be explicitly 
discussed in teacher preparation courses rather than waiting until the student teaching experience. 
Some of the participants in this study mentioned that because of the difficulty in balancing student 
teaching and life, they questioned whether or not they wanted to become a teacher. Having 
discussions with preservice teachers about coping with stress as well as personal and time 
management strategies during the teacher preparation courses may allow preservice teachers to 
have a more positive student teaching experience, one that will keep them excited about their future 
in the profession. Furthermore, we recommend careful placement of student teachers with programs 
and cooperating teachers that spend excess time at work, especially regarding student teachers with 
other important life commitments (e.g. married). Teacher educators need to assess student teaching 
placement sites and ask the question, is this cooperating teacher going to teach the student to burn 
out of the profession or will he/she help the student teacher balance work and life while still 
maintaining a strong agricultural education program?  
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The Impact of a Short-Term International Experience 
on Undergraduate Students’ Cultural Competency 
J.C. Bunch1, Shelli D. Rampold2, Melissa Cater3, & J. Joey Blackburn4 

Abstract 

Historically, education abroad has been designed to provide students a full immersion experience 
by way of semester or year-long study at a foreign university. However, this traditional format has 
been redefined to include a variety of non-traditional international experiences, such as 
international service learning projects, internships, and short-term international experiences. The 
purpose of this phenomenological study was to develop a deep understanding of the lived 
experiences of agricultural education undergraduate students participating in a short-term 
international experience. The overarching question that guided the study was: What were the lived 
experiences of agricultural education undergraduate students during a short-term international 
experience? As a result of the short-term international experience, students did not progress fully 
through all levels of development needed to be considered proficient in cultural competence. 
However, students demonstrated significant gains in cultural awareness and some gains in cultural 
understanding and cultural sensitivity. Finally, participating students verified some progress 
toward building cultural communication competencies as a result of their experience. 

Keywords: international experience; cultural competency; agriculture; undergraduate   

Introduction 

Many institutions of higher education have increased efforts to develop and promote 
opportunities for education abroad to produce globally competent graduates (Childress, 2009; 
Parsons, 2010; Van Hoof & Verbeeten, 2005). Traditionally, education abroad has been designed 
to provide students a full immersion experience by way of a semester or year-long study at a foreign 
university. However, this conventional format has been redefined to include a variety of 
nontraditional international experiences (IEs), such as international service learning projects, 
internships, and short-term educational excursions (Dwyer, 2004; Engle & Engle, 2004; McCabe, 
2001). As short-term program models provide a more cost and time effective approach, the 
increased number of these programs is of little surprise (Zamastil-Vondrova, 2005). Moreover, 
these nontraditional programs have been well-received by students. In fact, several studies have 
shown that college students prefer short-term IEs (Bunch, Blackburn, Danjean, Stair, & Blanchard, 
2015; Danjean, Bunch, & Blackburn, 2015).  
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Per the recent Open Doors report from the Institute of International Education (IIE, 2015), 
much of the proliferation of education abroad in recent years can be attributed to an increase in 
student participation in nontraditional, short-term IEs rather than traditional, long-term study 
abroad.  

Regarding the aforementioned trend toward short-term IEs, Engle and Engle (2004) noted 
“the shrinking of program duration seems to be responding to the desire to send more students 
abroad, to make study abroad as widely accessible as possible” (p. 220). However, the answer to 
whether short-term IEs are an effective mechanism for producing desired learning outcomes among 
students or are merely a means of increasing study abroad participation numbers remains 
inconclusive. While outcome assessment for short-term IEs has emerged as a new theme in 
education abroad research, the relevant body of literature is slim and characterized by mixed 
findings.  

Some researchers have argued that short-term IEs do not achieve desired outcomes to the 
same degree as longer programs. Bok (2006) argued that a one or two-week long study abroad 
program is too short to impact students’ degree of cultural competence and intercultural sensitivity 
significantly. Similarly, Medina-Lopez-Portillo (2004) found students who participated in a longer 
education abroad program showed significant gains in intercultural sensitivity, whereas students 
who participated in a short-term IE did not. Findings by Dwyer (2004) also indicated that students 
who participated in a longer-term study abroad program experienced greater cultural gains than 
students who participated in a short-term program. However, while a larger percent of students in 
long-term programs achieved the desired outcomes than those in short-term programs, the majority 
of students who participated in short-term programs demonstrated some achievement of the desired 
study abroad outcomes (Dwyer, 2004).  

On the other side of the traditional verses nontraditional program debate, several 
researchers have identified short-term IEs as a worthwhile pursuit. However, findings vary across 
studies regarding the specific outcomes achieved from short-term IE participation, as well as the 
degree to which those outcomes are achieved. Short-term IE outcomes reported most consistently 
across the literature include (a) gains in cultural awareness, (b) intercultural sensitivity and 
acceptance of cultural differences, (c) a more positive world view, (d) increased acceptance and 
adaptation to cultural differences, (e) personal growth and development, and (f) growth in 
intercultural knowledge (Anderson, Lawton, Rexeisen, & Hubbard, 2006; Chieffo & Griffiths, 
2004; Czerwionka, Artamonova, & Barbosa, 2015; Poole & Davis, 2006).  

Much of the support for short-term IEs is based on the postulation that, regardless of 
whether short-term experiences can produce outcomes comparable to those of longer programs, 
student participation in a short-term IE is, at the very least, a better alternative to students having 
no education abroad experience at all. Chieffo and Griffiths (2004) conducted a study to determine 
if differences existed between students enrolled in a short-term IE and students enrolled in courses 
at their home institution and found students enrolled in the short-term IE demonstrated greater 
development in select measures of global awareness, including (a) intercultural awareness, (b) 
personal growth and development, (c) awareness of global interdependence, and (d) functional 
knowledge of world geography and language. The IE participants in the study were more cognizant 
of varying cultural perspectives than students at home, as well as were more likely to recognize the 
world as being inclusive of cultures different than those experienced in the U.S. Further, IE 
participants were more disposed to communicating in a foreign language and perceived themselves 
as being more patient with individuals not fluent in the English language. Chieffo and Griffiths 
(2004) attributed this finding to the daily communication challenges and more immediate need for 
language acquisition experienced by students abroad and identified these communication 
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challenges as having potential to foster empathy among students toward non-English speakers in 
the U.S.  

Rowan-Kenyon and Niehaus (2011) conducted a qualitative study with participants of a 
weeklong IE to examine the extent to which the participants continued to make meaning of their 
experience. They reported that all participants did, in some way, continue to integrate their IE 
experiences into their daily lives. However, differences existed in the degree to which the 
integration occurred. Some students in this study changed their perspective as a result of their IE 
experiences, but did not demonstrate a change in their actions. Others demonstrated a change in 
both perception and action. Further, students who did not experience change in their actions 
appeared to have begun the process of transformation, but may have experienced challenges that 
hindered them from carrying out their intentions. Based on the findings of this study, Rowan-
Kenyon and Niehaus (2011) maintained that, while short-term IEs may not produce outcomes as 
life-changing as those produced in longer experiences, short-term experiences may be an initial 
step in helping students experience other cultures and serve as catalyst for future, longer-term 
travel.  

While much of the findings in the existing literature support the notion that participation 
in short-term IEs is beneficial compared to no IE participation, it should be noted that some findings 
suggest otherwise. In a study examining global-mindedness as an IE program outcome, Kehl and 
Morris (2008) found no statistically significant differences between students who participated in a 
short-term experience and students who planned to do so in the future. The global-mindedness of 
students who completed a semester-longer program, however, was significantly greater than 
students who planned to study abroad in the future (Kehl & Morris, 2008). Similarly, Fabregas-
Janeiro, Kelsey, and Robinson (2011) found no change in students’ worldview after their 
participation in a short-term IE.  

In order to better evaluate the impact of short-term IEs and design future programs, it is 
necessary to first identify and describe the desired outcomes of an IE program. Targeted student 
outcomes of study abroad identified most frequently in the literature pertain to various measures of 
cultural competence. Cultural competence has been widely acknowledged as a desired outcome of 
education abroad and numerous scholars have sought to define and assess it. Considering the 
diversity in disciplines and goals among these scholars, a wide array of models, definitions, and 
associated terminology used to depict cultural competence exist. Other outcomes associated with 
cultural competence include (a) cultural awareness, (b) sensitivity, (c) knowledge, and (d) 
communication (Bennett, 1993; Clarke et al., 2009; Perry & Southwell, 2011). 

Cultural awareness can be considered a preliminary step in development of cultural 
competence that may result from mere exposure to another culture. Coryell (2011) reported that 
students who studied abroad demonstrated an increased curiosity of other cultures, as well as 
increased acknowledgement of their personal growth. Coryell (2011) maintained that this self-
acknowledgement is necessary for increased awareness of how much there is to learn about various 
cultures and communities across the world. In this respect, cultural awareness is developed when 
an individual is able to conduct self and other-centered analyses of the values and beliefs of another 
culture (Perry & Southwell, 2011; Winters Group, n.d.).  

Cultural knowledge involves a gain in knowledge of another country and cultural 
differences, while cultural sensitivity refers to an individual’s response to that knowledge of 
cultural differences (Perry & Southwell, 2011). According to Bennett (1993), responses to cultural 
sensitivity can be grouped into two categories, ethnocentrism and ethnorelativism, each of which 
are comprised of three distinct stages. Enthocentrism is composed of the stages (a) denial, (b) 
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defense, and (c) minimization; ethnorelativism is comprised of the stages (a) acceptance, (b) 
adaptation, and (c) integration. In the denial of cultural differences stage, the individual has had 
limited exposure to other cultures and his or her own culture is experienced as the only culture. 
Defense against cultural differences is the stage in which the individual perceives his or her own 
culture as being superior to others. Minimization of cultural differences is the stage in which the 
individual observes some cultural differences but still perceives all people as being similar. In the 
next stage, acceptance of cultural differences, the individual not only recognizes, but also respects 
differences in cultures. Adaptation to cultural differences is the stage in which the individual is 
capable and willing to consider how the person from another culture is thinking or feeling. Finally, 
the integration of cultural differences stage is where the individual feels comfortable immersing 
him or herself in various cultural groups (Bennett, 1993; Kim & Goldstein, 2005).  

Lastly, a targeted outcome objective of IE participation is to increase students’ cultural 
communication capacities. Broadly defined, cultural communication is the ability to appropriately 
and effectively communicate with people of different cultures (Perry & Southwell, 2011). While 
select characteristics have been identified in prior research as contributing to the likelihood of 
successful cultural communication, it remains unclear whether cultural communication ability is 
an individual attribute or a characteristic of the relational and situational context (Perry & 
Southwell, 2011). However, regardless of context, successful cultural communication requires an 
understanding of cultural differences that may influence communication, as well as the ability to 
overcome those differences when interacting with people of another culture (Clarke et al., 2009). 
Other attributes associated with intercultural communication include empathy, intercultural 
experience, motivation, world attitude, and listening skills (Arasaratnam & Doerfel, 2005). 

Conceptual Framework 

The conceptual model chosen for this study was The Cultural Competence Model 
developed by Winters Group (n.d.). The model was chosen because the students who participated 
in the short-term IE would be immersed in another country for a week-long experience and be 
exposed to many different cultural experiences (see Figure 1). The Winters Group (n.d.) model 
depicts an individual’s ability to gain cultural competence as a four-part linear process in which the 
individual conducts a series of analyses.  
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Figure 1. Cultural Competence Model (Winters Group, n.d.)  

The first component of the model is cultural awareness where the individual begins to 
question their own beliefs and the beliefs of others. The next stage is cultural knowledge where the 
individual, now culturally aware, begins analyzing his or her knowledge to examine the differences 
and similarities between cultures. Additionally, the individual will determine what additional 
knowledge and awareness is needed. The third section of the model is cultural sensitivity. During 
the cultural sensitivity stage the individual will examine his or her ability to be open and accepting 
of others. Finally, cultural competence occurs when the individual determines adjustments to be 
made both mentally and behaviorally. 

The research on nontraditional, short-term IEs remains inconclusive and is not yet as robust 
as the body of research for more traditional education abroad programs. As such, program 
assessment of short-term IEs is needed to better understand what program objectives are achievable 
in a shorter length of time abroad, as well as to identify program design characteristics that best 
facilitate achievement of those outcomes. This research aligns closely with the American 
Association for Agricultural Education’s Research Agenda, specifically Research Priority 3: 
Sufficient Scientific and Professional Workforce that Addresses the Challenges of the 21st Century 
(Stripling & Ricketts, 2016).  

Purpose and Objectives 

The purpose of this study was to develop a deep understanding of how participating in a 
short-term international experience influenced undergraduate agricultural education students’ 
cultural competence. As such, the overarching question that guided the study was: How did the 
common lived experience of participating in a short-term international experience in Nicaragua 
influence undergraduate agricultural education students’ cultural competence? 
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Methods 

Research Design 

Phenomenology was chosen as the most appropriate approach of inquiry to answer the 
research question of this study. The overarching purpose of phenomenological research is to 
capture the “common meaning for several individuals of their lived experiences” (Creswell, 2013, 
p. 76). Specifically, this study focused on the experiences of undergraduate agricultural education 
students who participated in a short-term international experience (IE). This short-term IE was a 
nine-day field-based course located in Granada, Nicaragua. During the course, students participated 
in hands-on agricultural activities alongside local professors and students. Topics discussed were 
(a) banana production, (b) coffee production, (c) tobacco production, (d) rice production, (e) agro-
tourism and the environment, and (f) Hispanic culture and politics pertaining to agriculture. In 
addition to academic topics, students were immersed in the local culture and surrounding cultures 
through day excursions that not only provided an opportunity to learn about agriculture but learn 
about history and the everyday lives of locals.  

Creswell (2007) discussed two approaches to phenomenological research – hermeneutical 
and transcendental. For this research, we utilized the transcendental approach described by 
Moustakas (1994). Transcendental phenomenology required the research team to (a) identify the 
phenomenon to study, (b) bracket our personal experiences (i.e., reflexivity), (c) collect data from 
multiple individuals and sources and (d) analyze and interpret data to create a textural and structural 
description of the phenomenon (Creswell, 2007; Moustakas, 1994). The textural description 
focuses on what the participants experienced, while the structural description centers on how they 
experienced it. The combination of textural and structural descriptions is known as the essence of 
the experience (Creswell, 2007). 

Reflexivity 

One of the most important aspects of qualitative research is for researchers to understand 
their natural biases and motivations that may ultimately influence the process of data collection and 
interpretation (Creswell, 2007; Krefting, 1991; Tracy, 2010). The process of reflexivity, or 
bracketing, enhances rigor and trustworthiness of qualitative research by allowing the research team 
to take a fresh perspective of the phenomenon of interest (Creswell, 2007). Therefore, the 
subsequent narrative is designed to inform the reader of the backgrounds of the research team as it 
pertains to perceptions of IEss of undergraduate students. 

Our research team was comprised of three assistant professors and one doctoral student. 
The lead researcher was the faculty charged with taking the students to Nicaragua. He has been 
involved in IEs as a graduate student and has led two short-term study abroad programs. Further, 
he has been involved in international development in several grant-funded international 
development projects. Additionally, his main line of inquiry centers on undergraduate students’ 
perceptions of IEss, and the impacts of IEss on student learning. 

The second researcher is an evaluator who has led or contributed to more than 130 program 
evaluations, including contributions to an evaluation of an international agriculture diploma 
program. She approached the study from a methodologist’s standpoint and provided leadership to 
the data collection and analysis processes. The third faculty member participated in an IE to 
Western Europe while an undergraduate student and has been involved in two research projects 
focused on perceptions of undergraduate students on participating in IEss.  
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Finally, the doctoral student involved in this research project lived abroad for a semester 
during her undergraduate education. She is completing her dissertation research and has 
participated in several research projects centered on the internationalization of undergraduate 
curriculum. She also attended the experience in Nicaragua and participated as a field researcher 
where she collected detailed field notes and observed the undergraduates as they experienced the 
phenomenon. Because of our previous involvement with IEss, it was important for our research 
team to acknowledge our biases prior to collecting and interpreting data. 

Participant Selection and Description 

The participants in this study were undergraduate agricultural education majors from 
Louisiana State University who participated in a short-term IE during the spring break holiday in 
2015. Polkinghorne (1989) suggested that researchers interview between five and 25 participants 
when conducting phenomenological research. However, due to the number of participants in this 
IE, this research represents the lived experiences of the four students who met the criteria of being 
undergraduate agricultural education majors. In all, one student was male, and three were female 
(see Table 1). All students were juniors or seniors in the program. The male student was the only 
student who had previously studied abroad. Three students had no IE or extended interactions that 
were known to the researchers. 

Table 1  

Pseudonyms and Descriptions of the Participating Undergraduate Agricultural Education Students 

Student Pseudonym Description 

Jennifer  Female; former FFA Member; junior standing 

Jessica  Female; former 4-H Member; junior standing 

Erin  Female; former 4-H Member; junior standing 

David  Male, former FFA Member; senior standing 
 

Data Collection 

Data were collected from multiple sources to develop an overall description of the students’ 
lived experience (Creswell, 2013). The sources of data collected for this study included pre and 
postexperience group interviews and students’ reflective journals. After receiving approval from 
IRB (IRB #E9177), students were invited to participate in the study.  

Photolanguage (Cooney & Burton, 1986) was utilized during the post-experience focus 
group interviews. Photolanguage employs a variety of black and white images to solicit an 
emotional response from focus group participants and convey a deeper meaning of the subject being 
discussed (Bessell, Deese, & Medina, 2007; White, Sasser, Bogren, & Morgan, 2009). 
Photolanguage procedures described by Bessell et al. ( 2007) and White et al. (2009) were followed 
during the data collection period. Fifty non-specific, black and white photographs were arranged 
on a table in the location of the interviews. Participants were instructed to view the photographs 
and to choose one that represented their feelings about their experience. Each participant chose a 
photograph and was allowed to explain how it represented his or her feelings. Photolanguage was 
utilized to elicit deeper responses about how the students felt after their travels. Field notes were 
also used. 
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Enhancing Quality in Qualitative Research 

Credibility and trustworthiness is a central concept of high quality qualitative research 
(Tracy, 2010). Credibility and trustworthiness refer to the plausibility and dependability of the 
research findings and is achieved through triangulating multiple sources of data and providing rich, 
thick descriptions. As previously discussed, multiple sources of data, including focus group 
interviews, document analysis, and field notes, were utilized in this study. Rich, thick descriptions, 
including direct quotations, were provided to enhance multivocality (Tracy, 2010).  

Ethics in Qualitative Research 

An additional consideration of high quality, qualitative research is ethical considerations 
that arise from the intimate relationship between researchers and participants (Tracy, 2010). As 
human instruments, it is crucial that researchers consider procedural, situational, relational, and 
exiting ethics (Clark, Kelsey, & Brown, 2014; Tracy, 2010). To ensure procedural ethics, our 
research team took measures to avoid deception by being transparent with our participants as to the 
nature of our interview goals, sought IRB approval, received informed consent, and utilized 
pseudonyms to ensure privacy and confidentiality. Situational ethics revolves around the concept 
of “do the means justify the ends?” (Tracy, 2010, p. 847). Researchers must reflect continuously 
on the methodology employed and data gathered to ensure the data are worthy of exposing. 
Reciprocity is the key concept to ensure qualitative researchers do not violate relational ethics 
(Clark et al., 2014; Tracy, 2010). Reciprocity is the concept that the collected and reported data 
benefit the participants as well as the researchers. This was accomplished by ensuring no harm 
could come to the participants because of their responses, ensuring the data were reported truthfully 
and accurately, and that they, and future study abroad participants, would benefit from the 
researchers gaining a deeper understanding of their experiences before and after their travels 
(Tracy, 2010). Finally, existing ethics were addressed by ensuring as we left the data collection 
phase of the study, we accurately reported data to avoid unintended consequences that could arise 
from misinterpretation of findings (Tracy, 2010). Member checking was utilized to ensure 
interpretations of data were accurate. 

Results 

Three themes emerged from the analysis of pre- and post-experience group interviews, 
researcher’s field notes, and students’ reflective journals. These themes were: (a) development of 
trust, (b) establishment of relationships, and (c) growth of cultural awareness. 

Development of Trust 

A recurring theme of the post-experience focus group was the development of trust. Trust 
embodies the ‘‘confidence that [one] will find what is desired [from another] rather than what is 
feared’’ (Deutsch, 1973, p.148). Our initial field notes revealed a distinct feeling of apprehension 
among the students that was expressed both through their body language and through observations 
of their interactions with the local citizens. Their conversations were marked by hesitancy to engage 
and minimal use of sign language as a communication tool. As the experience progressed, both 
student journals and the post-experience focus group suggested that the students began to build 
trust based on explicit behaviors they saw enacted around them and the close bonds that were 
established among the students. The group began to bond, almost immediately, as part of the social 
time spent together with our in-country host. The young women in the group forged friendships 
with citizens working at local restaurants. These interactions extended over a space of several hours 
and seemed to alleviate much of their initial unease. Erin reported that she “became comfortable 
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with the idea of being away more easily because of this amazing bonding experience” while Jessica 
reported that the social “was great for fostering a sense of community among those of us on the 
experience.”   

At one point during the experience, the students observed the theft of another student’s 
wallet. While the student was not part of our group, his wallet was retrieved by our in-country host. 
Erin journaled that this incident made her realize that they were putting a lot of trust in a stranger. 
However, she later realized that she believed his actions were all directed at helping the students 
feel more secure. During the post-experience focus group she recalled the theft incident from a 
place of confidence, “at this point my trust went through the roof!”  I knew everything was going 
to be okay if [our host] was there”. She had processed her earlier uneasiness and, possibly because 
she experienced no true problems on the experience, only remembered the feelings of trust.  

At another stage of the experience, the students described visiting a farm where extra 
security was provided and expressed feelings of “being in good hands.” By the end of the day, the 
students seemed to have centered their trust around the in-country host as they journaled about 
merging him “into the group which created a great deal of trust moving forward.” Trust was also 
built through students’ one-on-one interactions with the shopkeepers at the market. The students’ 
were tasked with buying food to create baskets for needy families. While the Spanish language 
presented a barrier, the students felt a sense of trust in the shopkeepers’ honesty because they gave 
them the correct change for the food they were trying to buy. In each case, students’ unease was 
reduced to the point that, by the end of the experience, they seemed to actively seek reinforcement 
through observations of peoples’ actions that they could trust the people around them. 

Establishing Relationships 

The second theme emerging from the post-experience focus group and journals was 
contribution of the experience to the formation of close bonds among students and locals. The group 
began to bond, almost immediately, as part of the social time spent together with the in-country 
host, staff, and locals. The time spent at the in-country host’s family laguna “was great for fostering 
a sense of community among those of us on the experience and broke down barriers between our 
team and [the in-country host].” The sentiment of developing closer bonds was echoed by students 
who said that they moved from feeling like they were with a group of friends to feeling like they 
were part of a family unit. Jessica seemed really surprised about this increased feeling of closeness 
because she thought they were already close. She did not think that they could grow closer, but 
they did. The group related how the activities and program structures helped them to build stronger 
bonds and helped to eradicate differences between undergraduate and graduate students. 

The importance of relationships was also reiterated in students’ recognition of how 
relationships could help them in their own career paths. David recognized this as an opportunity to 
develop his future and connect with people who could speak to his students or host his students for 
a similar experience. It really moved him that he could receive a job offer from anywhere, especially 
in agriculture. Erin reported that one of the graduate students was offered an outstanding 
opportunity to return to the country and do research on the owner’s farm with the possibly to start 
a career there. 

Cultural Awareness  

The experience of this group of students is best described as revelation. Prior to the trip, 
they were aware that there were differences in their own culture in the U.S. and that of those in 
Nicaragua, however first-hand experience changed them. During the pretrip interviews, 
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conversations nervously focused on personal gain from the experiences. Jennifer and Jessica both 
discussed the resume building aspects of the IE and being able to relate the experience with their 
future students. The feel of the post-trip interviews was very different. The students spoke with 
confidence, excitement, and reflection. The students described their experiences as “eye opening” 
and “unbelievable.”  When asked to explain, Jennifer recalled interactions with local children who 
were selling various goods along the street. She talked at length about these children working all 
week and “basically being adults at age 13” to help their families pay for housing and food. She 
compared this with herself and exclaimed “I’m still not fully grown up . . . and I’m 21 years old!”  
Jessica and David reflected on their experiences on the last day of their trip when they were tasked 
to complete a service project by buying food in the local open-air market. David specifically 
discussed that” when you come into contact with those less fortunate enough than you . . . it 
immediately makes you realize how lucky you are to have what you have, it just brings it into 
perspective.” Jessica continued, “it will make you feel like a spoiled little American brat”, referring 
to how she felt as she personally interacted with street vendors and the families to whom they 
donated food. She went on to discuss how “humbling” the experience was. These students were all 
aware that poverty and hunger exist in the world, however these first-hand observations and 
experiences touched them deeply and began the process of change in becoming culturally aware. 

Jennifer reflected that one of the graduate students helped facilitate cultural awareness 
helping them to communicate with the local people and reflect on their experience. The graduate 
student posed questions that helped the group reflect on what impressed them, what shocked them, 
and what upset them. Basic cultural differences were also reported. Jennifer described an incident 
outside of a restaurant where a man shooed away a cat with a broom. He later used the same broom 
to beat a mentally ill man. This incident made her consider the blessings of the mental health system 
and other short-term and long-term treatment centers in the U.S. 

David described a lunch experience where he ordered fried bass and got the whole fish on 
a plate. He exclaimed that apparently the cheeks were a delicacy and the tail could be eaten like a 
potato chip. Basic sanitation differences between the two countries also seemed to be very eye-
opening for the students. Students described that the local people sold their rice and beans in the 
same place they sold their fancy shoes and dresses. Jessica pronounced their meat market as 
absolutely disgusting. She recalled fresh chicken sitting out for hours in the open air. They had flies 
flying all around. Erin expanded on this recollection by telling us about the trash lining the 
neighborhood streets. She noted that it was shocking because of the quantity of trash. 

The economic differences between the two countries were a dramatic realization for the 
students. David said his biggest realization was how much he took for granted the little things in 
the U.S., like the expectation of job benefits. In Nicaragua, a benefits package included 
transportation to and from work, child care for some workers, as well as bonuses for surpassing 
quotas. David noticed that 17-18-year-old men were the most common field workers and that 
women were typically found in the processing facility. It was interesting how they aligned gender 
with work roles. 

Jennifer talked about the disparities in salary, noting that farmers in Nicaragua make 130 
USD per month. Jessica added to this by comparing the cost for a single meal for her family at 
thirty dollars while Nicaraguans have only 18 USD for entire day’s meals for the family. She was 
also intrigued by the Nicaraguan diet being more plant-based, with very little meat as compared to 
her family’s diet of meat with every meal.  

Erin was moved by the differences in expectations for young children in Nicaragua as 
compared to expectations for young children in the United States. She exclaimed, “My heart just 
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got left with the kids at the after-school program in Nicaragua. They were absolutely precious. At 
four years old they were working on CURSIVE WRITING! We don’t learn that here until like 
second or third grade. And it isn’t mastered until like fourth grade. It blows my mind how soon 
these kids are forced to grow up.”  

Conclusions and Recommendations 

As a result of the short-term IE to Nicaragua, students did not progress fully through all 
competencies needed to be considered proficient in cultural competence. Shorter IEs may not 
produce the desired cultural outcomes to the same degree as longer IEs. However, short-term 
programs do produce gains in some aspects of cultural competence and should be offered 
(Anderson et al., 2006; Chieffo & Griffiths, 2004; Mapp, 2012; Rowan-Kenyon & Niehaus, 2011).  

As a result of this experience, students demonstrated growth in all areas of cultural 
competence to some degree. Specifically, students exhibited significant gains in cultural awareness. 
Students also showed significant growth in cultural knowledge through cultural knowledge analysis 
(i.e., how do my values, beliefs, norms, traditions etc. differ from those of another culture?). 
Minimal gains in cultural sensitivity were observed as students experienced sensitivity analysis 
(i.e., am I open to accepting and respecting cultural differences? Why or why not? What are the 
benefits? What are the challenges? What additional knowledge do I need?). However, their analyses 
were predominately conducted in consideration of how establishing relationships could benefit 
them personally. Because of the students’ limited sensitivity analyses, it can be determined that 
students displayed ethnocentrism (Bennett, 1993; Kim & Goldstein, 2005) and were only able to 
evaluate the Nicaragua culture from the perspective of their own cultural value system as the 
standard. This was most evident when the U.S. students would refer to locals as them, indicative of 
a them versus us mentality.  

Students also exhibited growth in areas not identified in the Winters Group (n.d) model. 
Students’ communication with locals increased consistently throughout the duration of the 
experience. In the initial stages of the experience, the students demonstrated cultural 
communication apprehension, which refers to the felt concern related to real or anticipated 
interactions with people outside of one’s own culture (Kim & Goldstein, 2005). However, as the 
time spent in country progressed, students began to exhibit a greater communication confidence, 
trust, and willingness to communicate with locals.  

It can be recommended that short-term IE program leaders include learning objectives to 
assist students in achieving outcomes (i.e., cultural awareness, cultural knowledge, cultural 
sensitivity, cultural communication) associated with cultural competence. Particularly, learning 
objectives should be aimed at personal enhancement of cultural sensitivity and cultural knowledge 
and reflective assignments should be included for students to conduct each of the personal analyses. 
As increased cultural knowledge and sensitivity may lead to an increase in cultural communication 
(Kim & Goldstein, 2005), targeting learning objectives and assignments in these areas can help 
program leaders increase students’ overall cultural competence.  

In addition, future research should continue in the area of the impact short-term IE 
programs have on students regarding cultural competence and technical agriculture competence. In 
order to examine impacts, researchers must first identify what are the desired outcomes of these 
short-term IE programs. Thus, future research is needed in the area of desired outcomes. Lastly, 
future research should be conducted in the area of program design. Future investigations should 
focus on design characteristics (i.e., activities, assignments, reflections, etc.), and how these design 
characteristics assist in the facilitation of achieving the identified desired outcomes.    
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Discussion  

The conclusions of this study support a slightly more complex model than the original 
model (Winters Group, n.d.) used as the conceptual framework. Specifically, the experiences of the 
students encourage the notion that cultural knowledge and cultural sensitivity are not mutually 
exclusive but are interdependent and necessary for the achievement of cultural understanding. 
Further, students’ growth in their ability and willingness to communicate with locals during the 
experience supports the inclusion of cultural communication as a key component to achieve cultural 
competence. As such, a modified conceptual framework is proposed to better examine or explain 
an individual’s development of cultural competence during an international educational experience 
(see Figure 2).  
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Figure 2. Personal Cultural Competence Enhancement Framework (adapted from Winters Group, 
n.d.)  
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The main difference between the original Winters Group model and the new Personal 
Cultural Competence Enhancement Framework is the inclusion of an interaction among latent 
constructs (i.e., cultural knowledge and cultural sensitivity) and the addition of cultural 
communication as a construct. Per the newly proposed model, the elements of cultural competence 
include (a) cultural awareness, (b) cultural understanding (i.e., knowledge and sensitivity), and (c) 
cultural communication (see Figure 2).  

Cultural understanding comprises both cultural knowledge and sensitivity (see Figure 2). 
Cultural knowledge represents the cognitive domain of cultural understanding and involves gains 
in knowledge of another country and cultural differences, whereas cultural sensitivity refers to the 
affective domain of cultural understanding and describes an individual’s response to knowledge of 
cultural differences (Perry & Southwell, 2011). Students in this study exhibited an equal need for 
growth in both domains to further develop their cultural understanding and progress toward cultural 
competence achievement.  

Cultural communication involves the ability to appropriately and effectively communicate 
with people of different cultures (Perry & Southwell, 2011). Successful cultural communication 
requires an understanding of cultural differences that may influence communication, as well as the 
ability to overcome those differences when interacting with people of another culture (Clarke et al., 
2009). Students did not become fully competent in cultural communication, which may have been 
due to the presence of ethnocentrism among students. In prior research, communication 
apprehension has been found to have a positive relationship with ethnocentrism and, therefore, has 
the potential to diminish cultural communication competence by reducing cultural sensitivity and 
generating misperceptions about other cultures (Bennett, 1993; Kim & Goldstein, 2005). The gains 
students did make in communication may be attributed to the gains made in cultural understanding 
that reduced students’ initial misperceptions as more time was spent in country.  

Further investigation should be conducted using the proposed framework. Specifically, the 
interactions between latent constructs (i.e., cultural knowledge, cultural sensitivity, and cultural 
communication) and the strength of relationships between latent constructs should be examined.  
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Identifying the First Generation Leaders in 
Agricultural Education: The Lost Stimson Manuscript 
Gary Moore1 

Abstract 

Agricultural Educators are typically pragmatic and have generally neglected to document the 
history of the profession. This is unfortunate because educated, well-rounded professionals should 
have an understanding and appreciation for the history of their profession.  Other than two journal 
articles in which the authors (Camp and Crunkilton, 1985; Foor and Connors, 2010) attempted to 
identify the early leaders of the profession and a random assortment of biographical sketches in 
The Agricultural Education Magazine, there has been little effort to systematically identify the 
historically significant leaders in agricultural education.  However, there was one systematic effort 
to identify the early leaders of the profession. In the mid-1940s Rufus Stimson worked at compiling 
a book on the early leaders in agricultural education. The agricultural education leadership in 
each state was asked to identify five historically important leaders in their state. Photographs and 
biographical sketches were then collected from these early leaders.  Unfortunately, before the book 
could be published Stimson died. He had collected the information but the book was never 
published. This historically important work was lost to the profession. This article describes the 
effort to find the lost Stimson manuscript and thus identify the early leaders in agricultural 
education.  

Keywords: Leaders, Leadership, History, Stimson 

Introduction 

The August, 1947 issue of The Agricultural Education Magazine carried an article about 
the death of Rufus Stimson. An excerpt from the article reads: 

At the time of his passing, Doctor Stimson had nearly completed work on a volume 
which includes biographical sketches of leaders in agricultural education with 
samples and excerpts from their writings. I have promised Doctor Stimson that I 
would complete this work. Dr. H. M. Hamlin of the University of Illinois will edit 
this material (Lathrop, 1947, p. 29).  

When I first read this passage in The Agricultural Education Magazine I was mildly 
puzzled. I had been in the profession for a number of years and had completed graduate work at a 
leading university, but I had not been exposed to this book. Why didn’t I know about this book? 

I decided to get the book and read it. This was easier said than done. I could not find a copy 
of the book. It was not in my university library. Whenever I was on the campus of other universities 
I would go to the library in an attempt to find the book. The book proved to be elusive. Over a span 
of years searching university libraries and having conversations with the leaders of the profession, 
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the Stimson book was not to be found. Did this mean the book did not exist or did it mean I had 
not looked in the right place?  

Research Questions 

1. Was the Stimson manuscript ever published? 
2. If the Stimson manuscript was not published, did it still exist and could it be found? 
3. If the Stimson manuscript could be found, who were identified as the early leaders in 

agricultural education? 

Why Is This Important – The Framework  

Why is it important to know about the past leaders in agricultural education? Every 
discipline has a body of knowledge with which professionals in the field should be familiar. This 
provides individuals a better understanding of the practices and leadership of the field, helps them 
to appreciate their discipline, and may guide their practice. It is the mark of an educated individual 
to be aware of the philosophical and historical underpinnings of his/her discipline.  

Hirsch (1988) in his landmark book, Cultural Literacy, reinforces this thinking. Hirsch 
identified 5,000 bits of information that an educated person should know. Just as the general public 
should possess a degree of cultural literacy, professionals in agricultural education need to know 
about their past history, including knowing about who our leaders were and what they 
accomplished. We need to possess AgriCULTURAL Education LITERACY.  

In Understanding Agriculture: New Directions for Education (National Research Council, 
1988), the Committee on Agricultural Education in Secondary Schools stated “…that an 
agriculturally literate person’s understanding of the food and fiber system would include its history 
and its current economic, social and environmental significance to all Americans” (p. 8-9).  The 
concept of agricultural literacy framed this research as applied to professionals in agricultural 
education. We need to know who our early leaders were and what they accomplished.  

Priority 1 of the AAAE Research Agenda calls for an understanding of agricultural and 
natural resources by the public and policy makers (Roberts, T. G., Harder, A. & Brashears, M. T, 
2016). The importance of an agriculturally literate person is recognized. Likewise, professionals in 
agricultural education should be literate in regards to their own discipline.  

In the early years of the profession, biographical sketches of the founders and leaders of 
agricultural education were featured in The Agricultural Education Magazine. In Volume 1, Issue 
3 of The Magazine, the editor wrote:  

Leadership in agricultural education has not been an easy role. Particularly in the 
early days were the labors hard and rewards few. Some of our first and ablest 
leaders have already passed on without having received recognition of their work 
at all commensurate with its merits. May we deal more fairly with those who 
survive (Hamlin, 1929, p. 2)! 

The first person to be featured in the “Our Leadership in Agricultural Education” feature 
was Rufus Stimson (Heald, 1929). Stimson was the state supervisor of agricultural education in 
Massachusetts and established many of the principles and practices in agricultural education that 
are still in use today. He is known as the father of supervised agricultural experience, advocated for 
including girls in the FFA, emphasized the importance of teacher training by participating in 
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itinerant teacher training, promoted adult education, advocated for advisory committees, and used 
task analysis in designing the curriculum (Moore, 1988). Not only was Stimson an early leader, he 
realized the importance of recognizing and documenting the efforts of other pioneer leaders. 

Stimson (unpublished manuscript, N.D.) indicated we need to know about the early leaders 
“…(1) to record credit where credit is due, in some instances long overdue, and (2) to guide and 
inspire beginners, and here and there a laggard, to high endeavor…”.  

Stimson, in a letter (June 24, 1943) to the contributors of the planned book on agricultural 
education leaders wrote “I am devoutly determined not to fail either you, or the future generations 
who must depend on such cooperative efforts as ours for reliable records.” Stimson had just moved 
and was physically exhausted at the age of 76 but was committed to documenting the efforts of the 
first generation of leaders in agricultural education. If the lost manuscript could be found, that 
would enable Stimson to keep his promise.  

Review of Literature 

There have been periodic attempts to identify the historically important leaders in 
agricultural education. The “Our Leadership in Agricultural Education” feature started in The 
Agricultural Education Magazine in 1929 and continued off and on for decades and featured more 
than 124 individuals.  

It was not hard to be identified as a leader in The Agricultural Education Magazine. 
Basically, a colleague or friend had to take the initiative to write such an article. There was no set 
criteria that had to be met for those featured. Publishing biographical sketches of the leaders was a 
common occurrence up through the 1970s. However virtually no articles about leaders in the 
profession have been printed in the last few decades. 

In 1985 Camp and Crunkilton attempted to identify the top 10 leaders in the profession. 
Their effort was published in the Journal of the American Association of Teacher Educators in 
Agriculture in an article titled "History of Agricultural Education in America: The Great 
Individuals and Events." They conducted a Delphi study that involved purposively selected 
teachers, teacher educators, state supervisors and retirees. A total of 30 individuals from all parts 
of the country comprised the sample for this research.  

The ten individuals identified in the Camp and Crunkilton (1985) study were Ralph Bender, 
Clarence Bundy, Harold Crawford, Henry Groseclose, Carsie Hammonds, H. M. Hamlin, H. N. 
Hunsicker, Lloyd Phipps, W. A. Spanton, and A. W. Tenney. 

One of the problems in conducting historical research is the factor of time. The more 
removed an event or individual is from the present, the less likely people are to remember or 
recognize the significance of that individual or event. Of the 10 individuals in the Camp and 
Crunkilton study, eight were active in the 1950-1980 era. It appears the respondents probably 
identified people they personally knew. The first generation leaders may have been overlooked. 

More recently (2010) Foor and Connors undertook to identify the pioneers in the field. 
They conducted an exhaustive search of the existing literature in agricultural education and then 
identified the individuals they deemed to have been important leaders in the profession. The 
researchers used their judgement to determine who should be identified. They identified five 
teacher educators or supervisors (Rufus Stimson, Kary Davis, Walter French, Ashley Storm, and 

http://jae-online.org/attachments/article/976/Camp,%20W_Vol26_1_57-63.pdf
http://jae-online.org/attachments/article/976/Camp,%20W_Vol26_1_57-63.pdf


Moore Identifying the First Generation Leaders… 

Journal of Agricultural Education 140 Volume 59, Issue 4, 2018 

A. W. Nolan). They also identified four high school teachers – Ralph Condee (CA), Carl Howard 
(WY), Walter Newlin (IL), and Jerome Embser (IL).  

In the Foor and Connors study (2010), they relied primarily on biographical sketches 
published in The Agricultural Education Magazine to select the individuals for inclusion in their 
list. Selecting nine individuals could be a daunting task when one considers that over 124 
biographical sketches have been published over the years in The Agricultural Education Magazine. 
Someone had to take the initiative to write a biographical sketch and it is possible that some 
individuals who should have been featured in the Magazine were not.  

There have been some random articles focusing on selected agricultural education 
individuals such as “A Historical Analysis of H. M. Hamlin and the Community School Concept” 
(Martin, Ball and Connors, 2006).  

About the same time Stimson was working on the collaborative effort to identify the leaders 
in agricultural education, our colleagues in industrial education were doing the same. At the 32nd 
annual meeting (1941) of the Manual Arts Conference of the Mississippi Valley a committee was 
appointed to select, publish and distribute a set of portraits of the early leaders of Industrial Arts. 
The committee selected Calvin Woodard, Charles Richards, Frederick Bonser and Ira Griffith to 
be recognized (Bawden, 1950).  

In 1950, Bawden published a book titled Leaders in Industrial Education. Comprehensive 
biographical sketches of nine historically important leaders in Industrial Education were featured 
in this 196 page book. Leaders featured in the book were based on a course Bawden taught at 
Kansas State University titled “Leaders and Movements in Industrial Education.” The leaders 
identified were Calvin Woodward, Charles Richards, Frederick Bonser, Ira Griffith, John Runkle, 
Lorenzo Harvey, James Stout, William Roberts and Theodore Struck. 

Between 1951 and 1954, as a supplement to the book, Bawden published a series of articles 
in the Industrial Arts and Vocational Education magazine titled Leaders in Industrial Education. 
Here, he wrote about other leaders of industrial education. The list included Frank Leavitt, Charles 
Prosser, David Snedden, Homer Smith, Theodore Struck, Fred Whitcomb, William Hunter, 
William Noyes, and Arthur Dean.  

More recently, there have been two studies looking at the leadership in industrial education. 
In 1983 Bartow selected a jury of industrial arts scholars (those who had published chapters 
focusing on history and curriculum in the ACIATE yearbooks in 1978, 1979 or 1981) to identify 
professionals in the field who had the greatest impact or influence on industrial arts. Bartow asked 
the respondents to break their responses down by time periods, 1900 - 1925, 1917 - 1957, and 1957 
- 1982.  

The Bartow study was replicated in 1993 by Kirkwood, Foster and Bartow (1994). In this 
study, department leaders of all undergraduate technology education programs accredited by 
NCATE comprised the jury. A 4th time period was established 1985-1993 and the dates of the 3rd 
time period were adjusted slightly.  

When the results of the two studies were combined and compared for the first three time 
periods a total of 23 individuals were identified. The top three individuals in the combined studies 
were Dewey, Bonser and Woodward. With the exception of Dewey, this matches up with the 
Mississippi Valley and Bawden selections.  
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An article by Foster (1995) titled ‘Founders of Industrial Arts in the U.S.” recognized 
Frederick Bonser and Lois Mossman as influential leaders in the field. These individuals were also 
listed in the Kirkwood, Foster and Bartow (1994) research.  

It appears that Industrial Educators and Agricultural Educators have been cognizant of the 
need to identify the early leaders in their respective fields. A search for research about the leaders 
of the other career and technical education disciplines found an occasional random article but 
nothing systematic. If the Stimson manuscript could be located, this might give the profession 
additional insight into the professional leadership in agricultural education.  

Methodology 

The research is basically qualitative and historical; but used a narrative research approach. 
In his article “Reflections on the Narrative Research Approach”, Moen (2006, p. 60) wrote “A 
narrative is a story that tells a sequence of events that is significant for the narrator or her or his 
audience.” Additional clarification about narrative research is provided by Czarniawska (2004) 
who wrote “…narrative is understood as a spoken or written text giving an account of an 
event/action or series of events/actions, chronologically connected (p. 17).” Polkinghorne (1995) 
described a narrative research study as one in which a researcher collects descriptions of events and 
happenings and then configures them into a story with a plot.  

Regardless of how one labels this research, it is basically historical in nature within a 
qualitative framework. According to Ary, Jacobs, Razavieh, and Sorensen (2006), the intended 
result of historical research is an “increased understanding of the present (p. 466).” Or as Bawden 
(1950, p. 1) wrote in the introduction to Leaders in Industrial Education, “…the study of history 
gives to young men something of the experience of old men.”  

This historical research effort was different than the typical historical study in agricultural 
education because the major goal was to find a primary historical document that has been lost for 
decades and retrieve the information it contained. A typical historical research study in agricultural 
education often consists of numerous secondary sources but rarely delves into the primary sources. 
This research focused on finding a primary document and then reporting on it. It took over 10 years 
to accomplish, consisted of personal and phone interviews with numerous individuals, involved 
travel to six different states, and required countless hours in libraries and archives (and attics).  

As with any historical research, both external criticism and internal criticism are critical 
concerns. (Fraenkel & Wallen, 2006). Are the documents authentic (external criticism) and is the 
information in the documents accurate (internal criticism)? In some agricultural education historical 
research reports, there are 3-4 boilerplate sentences that assert these concerns have been addressed 
but detail is often lacking. Specific examples of how internal and external criticism were addressed 
is this study is presented later in this document. 

Findings 

Research Question 1- Was the Stimson Manuscript ever Published? 

A multistep process was used to answer this research question. It should be noted this 
research effort was conducted over numerous years and was initiated before the powerful online 
tools we now enjoy existed. However, these online tools would not have been of much value. The 
steps followed in answering this research question were: 
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1. Contact Vernie Thomas of Interstate Printers and Publishers. At the time Stimson was 
working on this book Interstate was the predominant publisher of agricultural education 
books in America. They had published A Handbook on Teaching Vocational Agriculture 
and most of the other professional books in agricultural education. Mr. Thomas did not 
find the Stimson book in the inventory of books published by Interstate and even checked 
the logbook of contracts to see if there might have been a contract to publish the book. 
Nothing was found. 

2. Search university libraries. I personally searched the libraries at the University of Georgia, 
Louisiana State University, Texas A&M University and North Carolina State University. If 
Interstate had not published the book, there was a possibility that it could have been published 
by another company or been published privately and would be in a university library. The head 
of agricultural education at Ohio State, W. F. Stewart, had published his Methods of Good 
Teaching privately in 1950. Perhaps companies just weren't published agricultural education 
books at that time for some reason and it had been published privately. If it had been published 
privately, one of these universities might have the book. Nothing was found.  

3. Search the Library of Congress holdings. Stimson’s earlier book, History of Agricultural 
Education of Less Than College Grade in the United States, had been published by the U.S. 
Government in 1942. After Stimson’s retirement, he had been employed by the Federal 
Government as a consultant (for the sum of $1 a year), so it was possible the government had 
also printed this book about the early leaders of agricultural education. There was no record of 
this book in the Library of Congress (National Union Catalog) system. If the U.S. Printing 
Office had printed the book, it would be listed here.  

4. Letters to the elder statesmen of the profession. The next step was to send 20 letters to the elder 
statesmen of the profession asking them if they had seen this book. This letter was sent to people 
like Phipps, Bender, Binkley, Hemp, Fuller and Annis. Several of them personally knew 
Stimson. Nearly every person contacted responded. None of them remembered the book. 

After these efforts to find the book, it was reluctantly concluded that the book did not exist. The 
manuscript had never been published. It took years of searching to conclude this.  

Research Question 2: If the Stimson manuscript was not published, did it still exist and could 
it be found? 

The focus of the research shifted to a search for the manuscript. The Stimson obituary 
identified Lathrop and Hamlin as people who would finish the project. Dr. H. M. Hamlin was to 
edit the final manuscript. It was also possible the manuscript was still in the possession of the 
Stimson family. The steps involved in answering this research question were: 

1. Research the Hamlin connection. Hamlin was deceased but many of his colleagues and 
graduate students were still alive. People were contacted who had been on the faculty 
with Hamlin at the University of Illinois or had studied under Hamlin during that era. 
It was discovered that Dr. J. C. Atherton, a retired professor at LSU had shared an 
office with Hamlin between 1948 and 1950. A personal interview was arranged with 
Dr. Atherton. He was absolutely certain that Hamlin had never worked on such a book 
during that time period.  

Information later obtained from the Stimson family led me to conclude that if Hamlin had 
handled the manuscript, it would have been later than 1950. Therefore, the individual who had 
shared an office with Hamlin from 1950 to 1952 was identified. This was Dr. Gerald James, a 
retired university professor in North Carolina. A personal interview was conducted with Dr. James. 
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He had not seen the manuscript and was positive that he would have known about it if Hamlin had 
received it. 

2. Contact the Stimson family. Jesse Taft, retired state supervisor in Massachusetts, was 
one of the elder statesmen contacted previously regarding the existence of the book. 
Mr. Taft responded to the inquiry by sending me a letter that contained the retirement 
program from Stimson's retirement celebration and a postcard he had received when 
Stimson retired to Cape Cod. The postcard was printed and showed a picture of the 
house where Stimson was going to live during his retirement (with his niece) along 
with brief instructions on how to find the house and a handwritten note to come see 
him. (see Figure 1) 

 

 

Figure 1. Front and Back of Postcard sent by Stimson to his Friends and Colleagues in 1945 
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A trip to Wellfleet on Cape Cod was then planned and executed to see if the house still 
existed and relatives of Stimson could be located. After some effort the Stimson house was located. 
Ms. Crooks, Stimson’s great niece, had just moved into the old house six days earlier and was 
cleaning and going through boxes. She had come across numerous items that belonged to Stimson.  

Ms. Crooks graciously allowed me to look through the boxes. The first item found was a 
contract dated August 12, 1944 by Russ Guin, President of Interstate to publish a book titled 
"Agricultural Career Education Readings" (apparently Stimson had signed the contract but had not 
returned it to Interstate). There were a number of other documents that provided details about the 
project. This was the first real proof the manuscript had really existed – but there was no 
manuscript. 

Ms. Crooks vaguely remember running across a letter from a Mr. Lathrop during her 
cleaning but she had not kept it. There had been a fire in the house in 1969 with substantial water 
damage. Perhaps the manuscript had been in the fire. Recently a cousin from California had come 
and cleaned out some old stuff and perhaps it had been thrown away. Ms. Crooks indicated that 
several boxes of materials including some filing cabinets had been moved out of the house into a 
relative's garage prior to her moving into the house. Ms. Crooks promised to look for the manuscript 
there at a later date. 

Over the next several months Simson’s relatives looked in all the boxes and filing cabinets 
they could find. Cousin George from California said he hadn't thrown anything like the manuscript 
away. The family also had a vague recollection of somebody coming to the house long ago and 
taking away some boxes that belonged to Stimson. It was concluded the manuscript wasn't in 
Massachusetts. 

3. Research the Lathrop Connection.  

This left Frank Lathrop in the U.S. Office of Education as the final possible link for finding 
the manuscript. Lathrop was deceased but Neville Hunsicker, a retired USOE official, had worked 
with Lathrop. A telephone interview was conducted with Mr. Hunsicker who was in his 80s at the 
time of the interview. He indicated that Lathrop was very meticulous but slow in getting things 
done. It was probable that Lathrop had not finished the project.   

Hunsicker mentioned that as he was retiring from the U.S. Office of Education in 1979, 
one of the secretaries was pushing a cart of boxes full of federal vocational education documents 
and other historical materials down the hall. She had been instructed to clean out some offices and 
get rid of the old stuff. Mr. Hunsicker intercepted the dump bound load and had it moved to the 
attic of the FFA center in Alexandria, Virginia along with several of his personal files. He suggested 
looking there for the manuscript. It might possibly be in one of the boxes. 

4. Search the attic of the FFA Center 

Sometime later I was allowed access to the attic of the FFA Center. There were hundreds 
of boxes, filing cabinets and assorted other objects in a major state of disarray in the attic (which is 
about 100 feet long and 30 feet wide). After three hours of methodically working through the boxes 
and filing cabinets three cardboard file storage boxes were found with the words Stimson on the 
spine. A look inside the boxes revealed that the lost Stimson manuscript had, in all probability, 
been found (see Figure 2). 
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Figure 2. One of Three Storage Boxes Containing the Stimson Manuscript 

Authenticity and Accuracy of the Manuscript 

Was the document recovered authentic (external criticism)? Was this really the lost 
Stimson manuscript? Three different checks were used to verify this document was indeed the 
missing Stimson manuscript.  

During the visit to the Stimson house in Massachusetts I was given Stimson’s typewriter 
(along with other artifacts) by his great niece (see Figure 3). One page of the recovered manuscript 
was retyped on Stimson’s typewriter and then compared with the original page. The type was 
identical, including the slightly misaligned capital C.  

 

Figure 3. Stimson's Typewriter 

The postcard from Jesse Taft had a handwritten note on it from Stimson. This handwriting 
sample was compared with the editorial comments made by Stimson on the pages of the 
manuscript. The handwriting was the same. 

Finally, a letter addressed to the Honor Roll Nominees and their Sponsors dated March 20, 
1943 was in the Stimson materials possessed by his great niece, Ms. Crooks. This letter contained 
substantial detail about the proposed book and its content. The documents recovered matched the 
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description in the letter. The manuscript was deemed to be authentic and met the external criticism 
criteria for historical research. 

Were the documents recovered accurate (internal criticism)? Stimson was a stickler for 
accuracy and had two pages of guidelines for the nominees and nominators. Stimson’s instructions 
were that “…each nominee is invited to speak for himself, by listing and dating items in his career 
which he considers to have been of first importance” (R. W. Stimson, letter to Honor Roll Nominees 
and their Sponsors, March 20, 1943). The nominator (sponsor) was to add a sentence or two 
appraising the contributions of the nominee and was to sign the nomination. All of the living 
individuals checked the accuracy of their biographical sketches. Thus the document was considered 
to pass the internal criticism test.  

Research Question 3 - If the Stimson manuscript could be found, who were identified as the 
early leaders in agricultural education? 

There were biographical sketches of 168 early leaders nominated by states along with 
original photographs of most of these people. Detailed instructions regarding the “Honor Roll” 
were found along with the biographies. Each state could nominate up to five individuals. The states 
would identify those who had made significant contributions to agricultural education during the 
time period of 1621 to 1943. Those nominated must have at least a decade of experience in the 
field. Each nomination was limited to 20 lines of text. It was desired that those nominated supply 
their own information, but the sponsor was to sign it.  

Of the 168 leaders identified most were typical agricultural educators as we know them. 
Sixty were teacher educators and 31 were state supervisors. There were 21 federal education or 
agriculture leaders and 20 administrators of Colleges, Schools and State Departments of Education 
(see Table 1).  

Table 1 

Categories of Early Leaders in Agricultural Education 

Primary Position N 

Agricultural Teacher Educators 60 

State Level Supervisors of Agricultural Education 31 

Federal Education or Federal Agriculture Officials 21 

Administrators (College Deans, State Superintendents, School Directors) 20 

Extension Leaders 9 

Agriculturalists 8 

Educational Philosophers, Psychologists, Curriculum Experts 7 

Other (Journalists, Congressmen, AVA Officials, YMCA Leader) 12 
 

Some of the individuals identified might not be considered to be agricultural educators as 
we define them. These included education philosophers, authors and publishers, college deans and 
agricultural scientists. However, at the point in time the document was created, the profession was 
of the opinion that these individuals had made major contributions to the field of agricultural 
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education and should be recognized. Two females were identified among the leaders – Martha Berry 
who established a school (known as Berry College) for poor rural students in Georgia and Charlotte 
Ware who established a dairy school for females in Massachusetts in the early 1900s. Ms. Ware also 
was the driving force behind establishing the Norfolk County Agricultural School. 

There were at least four individuals of color in the Honor Roll. A note written by Stimson 
addressed to the books intended publisher (Russell Guin) on the George Washington Carver biography 
states, “In these days of alleged social discrimination in the U.S., I think it would be a good gesture, 
considering the distinguished public service of Dr. Carver, to give him a full page.” A full page was also 
to be devoted to Booker T. Washington (see Figure 4).  

 

 

Figure 4. Biographical Information and Photograph of George Washington Carver. 
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Stimson, Lathrop, and other federal agricultural educational leaders nominated people they 
deemed should be listed but who had not been nominated by a state. Typically, those thus 
nominated had risen to national leadership positions, so their impact was more national than state 
wide. A few states did not nominate any individuals. These following states were missing 
nominees: Nevada, New Jersey, North Dakota, Vermont, West Virginia, and Utah. At the time of 
the study Hawaii and Alaska were not states. A number of the early agricultural educators whom 
we know virtually nothing about today are included in the manuscript. The historical significance 
of this manuscript defies description. A listing of the identified early leaders are found in Table. 2. 

Table 2 

Early Leaders Listed in the Stimson Manuscript1,2 

Person Professional Contribution Nominator 

Carver, George Washington African American Agricultural Scientist AL 

Chestnutt, Samuel Lee Agricultural Teacher Educator AL 

Moton, Robert Russa Director of Tuskegee Institute AL 

Pierce, John Baptist One of the first African American county agents AL 

Washington, Booker T. Pioneered extension work for African 
Americans 

AL 

Holloway, Keith Learning Agricultural Teacher Educator AR 

Smith, Fred Alfred State Supervisor of Agricultural Education AR 

Cline, Russell Walter Agricultural Teacher Educator AZ 

Cullison, James Ralph State Agricultural Education Supervisor AZ 

Crocheron, B. H. Extension Director CA 

Cubberly, Elwood Patterson* Educational Historian CA 

McMahon, Byron John State Agricultural Education Supervisor CA 

Sutherland, Sidney Sampson Agricultural Teacher Educator CA 

Schmidt, Gustavus Adolphus Agricultural Teacher Educator   CO 

Davis, Irving Gilman Head of Agricultural Economics CT 

Gentry, Charles Burt Agricultural Teacher Educator CT 

Gold, Theodore Sedgwick Established private ag school, now UCONN CT 

Heim, Raymnd Walter State Agricultural Education Supervisor DE 

Mowlds, William Lyle State Agricultural Education Supervisor DE 

Garris, Edward Walter Agricultural Teacher Educator FL 

Aderhold, Omer Clyde Agr.Teacher Educator, University President GA 

Berry, Martha McChesney Founded the Berry School (for poor students) GA 

Chapman, Paul Wilbur Agriculture Dean, Author of The Greenhand GA 

George, Walter Franklin U. S. Senator GA 
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Table 2 (continued) 

Early Leaders Listed in the Stimson Manuscript1,2 

Person Professional Contribution Nominator 

Mobley, Mayor Dennis AVA Official, Teacher Educator and 
Supervisor 

GA 

Sheffer, Lafayette Miles State Agricultural Education Supervisor GA 

Wheeler, John Taylor Agricultural Teacher Educator GA 

Dennis, Lindley Hoag AVA Executive Secretary Heim 

Bender, Wilbur H. Agricultural Teacher Educator IA 

Kildee, Henry Herbert Dairy Specialist IA 

Lancelot, William H. Agricultural Teacher Educator IA 

McClelland, John Barnhart Federal Agricultural Education Official IA 

Morgan, Barton Agricultural Teacher Educator IA 

Obye, Charles H. Pre-Smith-Hughes Agriculture Teacher IA 

Quick, John Herbert Author of Novels About Vocational Agriculture IA 

Sexauer, Theodore Edward Agricultural Teacher Educator IA 

Starrak, J. A. Agricultural Teacher Educator IA 

Wallace, Henry Agard Editor of Wallace's Farmer IA 

Wallace, Henry Cantwell* Secretary of Agriculture, US Vice-President IA 

Wilson, Guy M.  First Head of Ag Ed at Iowa State IA 

Wilson, James U.S. Secretary of Agriculture IA 

Kerr, William State Director of Vocational Education ID 

Lattig, Herbert Elmer Agricultural Teacher Educator ID 

Davenport, Eugene* Agriculture College Dean IL 

Guin, Russell L. Major Publisher of Agricultural Education 
Books 

IL 

Hamlin, Herbert McNee Agricultural Teacher Educator IL 

Hill, James Edward State Agricultural Education Supervisor IL 

Holden, Perry Greeley National Leader in Corn Improvement IL 

Nolan, Aretas W. Agricultural Teacher Educator IL 

Gregory, Raymond Williams Federal Specialist in Agricultural Education IN 

Smith, Z. M. 4-H leader and state agric. education supervisor IN 

Brown, Hale H. Agricultural Teacher Educator KS 
 



Moore Identifying the First Generation Leaders… 

Journal of Agricultural Education 150 Volume 59, Issue 4, 2018 

Table 2 (continued) 

Early Leaders Listed in the Stimson Manuscript1,2 

Person Professional Contribution Nominator 

Davidson, Allan Park Agricultural Teacher Educator KS 

Williams, Cyrus Vance Agricultural Teacher Educator KS 

Hammonds, Carsie Agricultural Teacher Educator KY 

Woods, Ralph H. State Director of Agricultural Education KY 

Jackson, Shelby Marion State Superintendent of Education LA 

Lee, J. G. Agricultural Teacher Educator, Ag College Dean LA 

Crosby, Dick J. Head of Ag Ed Service in USDA , 1901-1913 Lane 

Elam, William Nile Federal Supervisor, Black Agriculture Teachers Lathrop 

Hollenberg, Alvin H. Federal Specialist in Agricultural Mechanics Lathrop 

Huslander, Stewart C. Federal Agricultural Education Specialist Lathrop 

Williams, Arthur Perry Federal Agricultural Education Official Lathrop 

Allen, Charles Ricketson Federal T&I Official and Prolific Author MA 

Eliot, Charles William* President of Harvard MA 

Glavin, John Griffin State Agricultural Education Supervisor MA 

Hanus, Paul H. Harvard Education Professor, Voc. Ed Advocate MA 

Hart, William R Agricultural Teacher Educator MA 

Heald, Franklin Ernest State Agricultural Education Supervisor MA 

Merrill, Elmer Drew Director, Arnold Arboretum (Harvard Univ.) MA 

Munson, Willard Anson State Director of Extension MA 

Orr, William Deputy Commission - State Board of Education MA 

Sears, Fred C. National Expert in Fruit Production MA 

Small, Robert Orange State Director of Vocational Education MA 

Snedden, David Sociologist, Early Leader/Advocate for Voc. Ed. MA 

Stimson, Rufus State Supervisor, Father of the Project Method MA 

Ware, Charlotte Barrell Established early private dairy school for women MA 

Welles, Winthrop Selden Agricultural Teacher Educator MA 

Benson, Oscar Herman National 4-H and Boy Scout Leader McClelland 

BlackwcII, Jefferson Davis Federal Official, University President MD 

Cotterman, Harold F. State Agricultural Education Supervisor MD 
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Table 2 (continued) 

Early Leaders Listed in the Stimson Manuscript1,2 

Person Professional Contribution Nominator 

Hill, Herbert Staples Teacher Educator and State Supervisor ME 

Butterfield, Kenyon Leech Ag College Dean, Country Life Commission MI 

Byram, Harold Moore Agricultural Teacher Educator MI 

Cook, Glen Charles Agricultural Teacher Educator MI 

Deyoe, George Percy Agricultural Teacher Educator MI 

Field, Albert Martin Agricultural Teacher Educator MN 

Perrin, John L. State Agricultural Education Supervisor MO 

Goodwin, William Irving Federal Supervisor of Ag Ed for Indians Monahan 

Martin, Verey Good Agricultural Teacher Educator MS 

Palmer, Ronald Harry Agricultural Teacher Educator MT 

Browne, Thomas Everette Boys Corn Club Leader, State Voc. Ed. Director NC 

Cook, Leon Emory Agricultural Teacher Educator NC 

Joyner, James Yadkin State Superintendent of Public Instruction NC 

Poe, Clarence Founder and Editor of Progressive Farmer NC 

Thomas, Roy H. State Agricultural Education Supervisor NC 

Bradford, Harry E. Agricultural Teacher Education NE 

Bridges, Style Ag Teacher, Governor, Senator NH 

Howard, Carl Gooch State Supervisor and Teacher Educator NM 

Wimberly, Frank E.  State Agricultural Education Supervisor NM 

Bailey, Liberty Hyde* Eminent Botanist, Cornell Ag College Dean NY 

Baker, Hugh Potter Forestry Professor and Leader NY 

Dewey, John* Educational Philosopher NY 

Eaton, Theodore Hildreth Professor of Rural Education NY 

Getman, Arthur Kendall State Agricultural Education Supervision NY 

Graves, Frank Pierrepont* University President NY 

Hoskins, Edwin R. Professor of Rural Education NY 

Howe, Frank William USDA Proponent of Agricultural Education NY 

Ladd, Carl Edwin Agricultural College Dean NY 

Mann, Albert Russell Rural Sociologist, Ag College Dean NY 

Olney, Roy A. Agricultural Teacher Educator NY 
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Table 2 (continued) 

Early Leaders Listed in the Stimson Manuscript1,2 

Person Professional Contribution Nominator 

Weaver, W. Jack State Agricultural Education Supervisor NY 

Works, George Alan Head of Rural Education Department - Cornell NY 

Bricker, Garland Amor Rural Education Specialist OH 

Charters, Werrett Wallace* Education Dean, Curriculum Authority OH 

Fife, Ray Agricultural Teacher Educator OH 

Graham, Albert B. Founder of 4-H OH 

McClarren, Howard State Supervisor and Teacher Educator OH 

Stewart, Wilbur Filson Agricultural Teacher Educator OH 

Mcintosh, Daniel Cobb Agricultural Teacher Educator OK 

Gibson, Heber Howard Agricultural Teacher Educator OR 

Griffin, Frederick Llewellyn Agricultural Teacher Educator OR 

Morgan, Ralph Lester State Agricultural Education Supervisor OR 

Anderson, Clarence Scott Agricultural Teacher Educator PA 

Broyles, William Anderson Agricultural Teacher Educator PA 

Brunner, Henry Sherman Agricultural Teacher Educator PA 

Dickerson, Russell Burton Agricultural Teacher Educator PA 

Fetterolf, Howard 
Cleveland 

State Agricultural Education Supervisor PA 

Hall, William Franklin Agricultural Teacher Educator PA 

Martin, Vernor Allen Assistant State Supervisor PA 

Parkison, Harry Glenn Agricultural Teacher Educator PA 

Watts, Ralph L. Agricultural College Dean PA 

Austin, Everett Lewis Agricultural Teacher Education RI 

Crandall, Will Giles Agricultural Teacher Educator SC 

Naugher, R, E. Federal Specialist in Agricultural Education SC 

Peterson, Verd State Agricultural Education Supervisor SC 

Beard, Ward P. Federal Education Specialists SD 

Wiseman, Clinton Raymond Agricultural Teacher Educator SD 

Schopmeyer, Clifford H. U.S.D.A. Agriculture Curriculum Specialist Shinn 

Knapp, Seaman Asahel Father of the Extension Service Stimson 

Lathrop, Frank Waldo Federal Agricultural Education Specialist Stimson 
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Table 2 (continued) 

Early Leaders Listed in the Stimson Manuscript1,2 

Person Professional Contribution Nominator 

Legge, Alexander* President of International Harvester, Stimson 

Prosser, Charles Allen Early Leader in Voc. Education Legislation Stimson 

Shinn, Erwin Henry USDA Specialist for Agricultural Education Stimson 

True, Alfred Charles USDA, Director of Ag Experiment Stations Stimson 

Wright, J. C. Federal Vocational Education Official Stimson 

Fitzgerald, Nugent Edmund Agricultural Teacher Educator TN 

Davis, Charles Lewis State Agricultural Education Supervisor TX 

Hayes, Martin Luther Agricultural Teacher Educator TX 

Rutland, Jesse Blake State Agricultural Education Supervisor TX 

Wilson, Samuel Calhoun Agricultural Teacher Educator TX 

Armstrong, Samuel 
Chapman 

Founded Hampton Institute for Negroes VA 

Frissell, Hollis Burke Hampton Institute, Armstrong's Successor VA 

Lancaster, Dabney Stewart State Superintendent of Education VA 

Owens, George Washington NFA Founder, Agricultural Teacher Educator VA 

Webb, Everett Milton Agricultural Teacher Educator, State Supervisor WA 

Babcock, Stephen Moulton* Invented Babcock milk tester WI 

Hatch, Kirk Lester Early Extension Leader WI 

Henry, William Arnon* Worldwide expert on Feeds and Feeding WI 

James, John Ambrose Agricultural Teacher Educator WI 

Selvig, Conrad George Two year Ag College Director WI 

Parsons, Dickson Ward Agricultural Teacher Educator WV 

Dadison, Samuel Houston Agricultural Teacher Educator WY 

Hitchcock, Samuel State Agricultural Education Supervisor WY 

Ruch, Jack Leon State Agricultural Education Supervisor WY 
1 In a letter to Stimson dated March 20, 1947 Frank Lathrop suggested Roy Roberts (AR) and 
Robert A. Manire (TX) be added to the honor roll but no biographies were found. 

2If a person has an asterisk this indicates the person was nominated by a state AND was also to be 
featured in another part of the book. See the information that follows for details.  

 
The book in which the biographies were to be featured was to be titled “Agricultural Career 

Education Readings” and was to have six sections. Section One - the March of Time was a 
chronological listing of the important dates and events in the history of agricultural education. 
Section Two was The March of Men and contained the 168 biographical sketches. Section Three 
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was titled The March of Aims and described the philosophy and principles of agriculture education. 
Section Four was The March of Means and Methods and contained information about such topics 
as the curriculum, teaching methods, advisory committees and other topics related to 
implementation of agricultural education programs. Section Five was Obiter Scripta which 
basically means incidental information, in passing, or miscellaneous information.  

Another set of biographies were discovered in Section Five – Obiter Scripta. The Meredith 
Publishing Company of Des Moines, Iowa published The Agricultural Education Magazine for 
many years. It was common for the magazine to feature biographies of agriculture teachers, state 
supervisors, teacher educators and other prominent leaders in agriculture and in education. The 
“Our Leadership in Agriculture Education” feature was started in 1929. In 1937 Meredith published 
a stand-alone 45 page booklet featuring 10 prominent educators who had previously been featured 
in the pages of the magazine. In 1940 Meredith published a 74 page booklet featuring 14 prominent 
agriculturalists who had been featured in the magazine. These two booklets were published at the 
request of the editors of The Agricultural Education Magazine. It appears Stimson planned to 
include their complete biographies in the Honor Roll. However, six of the fourteen agriculturalists 
had also been nominated by various states. Likewise, five of the ten educators featured in the special 
booklets had been nominated by various states. Thus, eight agriculturalists and five educators were 
to be added to the honor roll. These individuals are listed in Table 3 (the individuals featured in the 
two booklets but were nominated by a state are indicated with a single asterisk in Table 2).  

Table 3 

Early Leaders Not Nominated by States but to be Included in the Honor Roll1 

Individual Contribution 

Hopkins, Cyril George World renown soil scientist 

Hunt, Thomas Forsyth Early Ag College Dean in OH, PA & CA 

Inglis, Alexander Educational Philosopher 

James, William Educational Philosopher 

Judd, Charles Hubbard Educational Philosopher 

Kilpatrick, William Heard Educational Philosopher 

McCormick, Cyrus Hall Invented the Reaper 

Pinchot, Gifford Father of Forestry 

Tabor, Louis John Master of the National Grange 

Thorndike, Edward Educational Psychologist 

Warren, George Farm Management Expert 

Whitney, Eli Invented the Cotton Gin 

Whitney, Milton World Authority on Soil Science 
1These individuals were found in the two booklets of early agricultural leaders published by 
Meredith Publishers in 1937 and 1940. They were not nominated by a specific state by Stimson 
chose to include them in the Honor Roll.  
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Section Six of the book was written by Rufus Stimson and was titled Sanctions of Common 
Sense. This is basically Stimson’s experiences and life story. This section has been digitized and 
can be found at https://agedhistory.wordpress.ncsu.edu/documents/. Other than Sections Two and 
Six, the other sections have not been digitized because the information is primarily a huge 
collection of clippings and previously published materials that might be copyrighted. 

Conclusions and Recommendations  

The lost Stimson manuscript did exist and was found. This manuscript can serve as a 
reference for current professionals in agricultural education and graduate students. We can learn 
about the first generation of agricultural education leaders and identify their contributions to the 
field. As Stimson stated, this will give recognition to those who deserve it and could serve to 
motivate current professionals to higher levels of achievement.  

The theme for the July 1965 issue of The Agricultural Education Magazine was the 
Vocational Education Act of 1963. The implications and changes in agricultural education as a 
result of this act were discussed. Carl Lamar of the University of Kentucky recognized the need for 
enlightened leadership in implementing the provisions of the 1963 Act. He wrote: 

Our early leaders in agricultural education had very few guidelines. They were 
called on to blaze a new trail and develop a new program. They had the 
responsibility to develop a new program. They had the responsibility to develop a 
theoretical foundation for vocational education in agriculture which is essential for 
any sound program. Theirs was the task to develop a basic philosophy and 
formulate the aim and objectives to serve as guidelines for program development 
and evaluation.  

If agricultural education, in the emerging era, is to serve the vocational education 
needs of the agricultural industry as well as it has done so in the era just ended, 
leaders in agricultural education must acquire the same kind of vision, desire, 
dedication, and capability that characterized the leaders who have carried us to this 
point (Lamar, 1966, p. 19). 

By studying the lives and accomplishments of the first generation of agricultural educators, 
we can heed the advice from Lamar and be better prepared to provide leadership for the profession. 
We need to do a better job in the future.  

This research raises several questions for thought.  

1. Do we have individuals in agricultural education today who can truly be classified as 
leaders? Are these individuals actually advancing the profession like the early leaders? 
There are some who might suggest that we are primarily number crunchers and 
interviewers. Since research prowess is the coin of the realm at many universities do 
we just churn out papers and journal articles that are little noticed or read? Are 
university teacher educators providing the intellectual thought needed to advance 
agricultural education?  

In an article in the Vocational Education Journal in 1966 Hamlin wrote: 

It is frustrating to try to get anyone recently trained in research methods in the 
universities or in research seminars to attempt some of the most needed kinds of 
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research. Their instinct is for the narrow, insignificant problems which lends itself 
to research and statistical treatments which have recently become hallowed. Are 
we training researchers or research technicians?” (Hamlin, 1966, p. 14)  

Today we might reword Hamlin’s last sentence to read are we training leaders for our 
profession or are we merely training research technicians? 

2. Do we utilize the work of educational philosophers, psychologists, and curriculum 
specialists to inform our practice like the early leaders did? People like Dewey, James, 
Kilpatrick, Charters, Cubberly, Thorndike and others were identified as early leaders 
in this research. What type of relationship or knowledge do we have with people 
outside of the profession today that could contribute to our work? The early leaders in 
agricultural education embraced them and looked to them for ideas. Many of our early 
leaders studied under these individuals. We need to expand our circle and look 
outward. 

3. How many college deans, state school superintendents and the like could we recognize 
as leaders (advocates) for agricultural education today. In the early days, college 
presidents of institutions such as Harvard and Columbia were strong advocates for and 
promoted career and technical education. They were identified as leaders in this 
research. What do we need to do today to get this to happen again?  

4. Do we know who our founding fathers were in agricultural education? Shouldn’t we? 
Could we pass a basic test about the early leaders in agricultural education? 

5. When future generations in the field look back on today, will you be included in the 
list of leaders of the profession.  

Recommendations 

The profession should develop a systematic strategy for documenting the leadership of the 
profession. Random articles about selected individual will not suffice. We might want to consider 
replicating the research conducted in Industrial Education by Bartow (1983) and Kirkwood, Foster 
and Bartow (1994) to identify the leaders by eras. This type of research could easily be replicated 
in agricultural education. 

We might reconsider the strategy employed by Rufus Stimson where each state was asked 
to nominate five individuals from that state who played a significant role in the development of 
agricultural education. We should do that immediately to identify the post 1940 era leadership in 
the profession. 

One could also consider restarting a project conducted by the History Committee of the 
American Association for Agricultural Education (AAAE) in the late 1980s and early 1990s. Video 
tape interviews of the elder statesmen of the profession were collected. They are now in the process 
of being digitized and will be hosted at either Oklahoma State University or on the AAAE web site 
and will be accessible by the public. There are 24 taped interviews. Standards questions were asked 
of all respondents, one of which was to identify the people in the profession who could be 
considered leaders of the profession. We have another generation of elder statesmen who need to 
be interviewed.  

Professors should consider having their students prepare reports on the leaders identified 
by Stimson. The biographies have been digitized and can be accessed at 
https://agedhistory.wordpress.ncsu.edu/first-generation-leaders/. The students could study the 
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leaders in their state or could select those who might be of interest to them. It is one thing to identify 
the leaders; it is another to study and learn from these leaders.  

Conspectus 

Action is needed to identify the past leaders of our field. In a letter in 1943 to the 
contributors of the agricultural educator biographical sketches Stimson apologized for falling 
behind on the project because of moving and not feeling well. He wrote “I am devoutly determined 
not to fail either you, or the future generations who must depend upon such cooperative as ours for 
reliable records.” Can future generations of agricultural educators depend upon us to document the 
early and current leaders in the field? 
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Student Perceptions of Soft Skills & Career Decision 
Self-Efficacy through Participation in SAE 
Becky Haddad1 & Adam A. Marx2 

Abstract 

This study sought to assess student perceptions of soft skills and career decision self-efficacy 
attained through participation in different types of Supervised Agriculture Experience programs 
within School Based Agricultural Education. There was no significant difference found in career 
decision self-efficacy or perceived soft skill attainment between those who participated in SAE and 
those who did not. This study identified a positive significant impact for career decision self-
efficacy and perceived soft skill attainment between those who had placement and exploratory SAEs 
with the exception of the problem-solving construct. Findings suggest that students participating 
in programs that require greater investment of student time, skill, capital, and initiative develop 
greater perceived skill attainment and efficacy through the SAE program. 

 
Keywords: Supervised Agricultural Experience, Soft-Skill Attainment, Career Decision Self-
Efficacy, Problem Solving, SAE, Student Perceptions, SAE Participation 

Introduction 

Connecting classroom to industry is a constant cry in today’s career and technical education 
environment. Alongside trade skills, basic soft skills dominate the needs of today’s workplace 
including interpersonal and intrapersonal knowledge, ethics, organization, work habits, time 
management, teamwork, and communication among many other soft skills (McNamara, 2009; 
Caudron, 1999). With the targets of innovation and adaptation constantly changing, employers are 
asking for future ready workers from an education system that has not caught up to present industry 
needs (McNamara, 2009). Career and Technical Education (CTE) programs play critical roles in 
the growth and development of a future ready workforce (Hyslop, 2008). In School-Based 
Agricultural Education (SBAE) research, the findings of Dailey, et al. (2001), Robinson and 
Haynes (2011), and Ramsey and Edwards (2004) suggest Supervised Agricultural Experience 
(SAE), a “planned sequence of agricultural activities of educational value” (Phipps, Dyer, Osborne, 
& Ball, 2008), could be instrumental in developing the skills employers continually seek.  

Within CTE, several programs exist which purport to provide students with the essential 
skills needed to thrive in the twenty-first century workplace. Within SBAE, SAE is purported to be 
the hallmark for practice and evaluation of career-readiness (Phipps, et al., 2008). The SAE for All 
teacher guide positions SAE as an experiential learning activity designed to tie to career planning 
and preparation with significant focus on employability and leadership skills (The Council, 2017). 
While Career Ready Practice outcome measures accompany evaluations for each experience type 
(The Council, 2017), little exists within the present body of literature in the way of an objective 
measure indicating such skill development. This, therefore, necessitates empirical justification to 
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support SAE as an integral component in developing the skills today’s employers seek in their 
candidates. 

Despite significant benefits credited to SAE, Croom (2008) noted declines in student 
participation, lack of direction, and limited teacher time for implementation as factors leaving SAE 
a weak component of agricultural programming. As fewer students participate fully in the 
comprehensive agricultural education model, the affordance of experiential learning opportunities 
and broad development of career related skills is reduced (Retallick & Martin, 2008). Further, SAE 
programs struggle as the demographics of SBAE programs continue to shift from rural to more 
urban, bringing a different societal attitude about farming and work (Retallick, 2010). 
Consequently, a continued effort to revisit the model for student participation in SAE will need to 
evolve to demonstrate the value of the program. There is a need for additional context to describe 
more expansive student outcomes related to engagement in SAE, beyond financial gains and award 
accomplishments. Providing this context would allow SBAE programs to further purport tangible 
impacts of SAE involvement on a diverse student body. Therefore, what skills do students believe 
they gain through involvement in SAE?     

Review of Literature 

SAE Defined 

To make instruction relevant and meaningful, Supervised Agricultural Experience (SAE) 
programs allow students to apply and further classroom skills through real-life activities (Phipps, 
et al., 2008). This can take the form of a program lasting the duration of the high school experience, 
or a project lasting less than a year. According to Phipps, et al., “SAE programs consist of planned, 
sequential agricultural activities of educational value conducted by students outside of class and 
laboratory instruction for which systematic instruction and supervision are provided (2008, p. 
438).” Per the SAE for All Guide published by the National Council for Agricultural Education 
(2017), Supervised Agricultural Experience (SAE) programs consist of “student-led, instructor 
supervised, work-based learning experiences” underneath two main options: Foundational and 
Immersion (placement/internship, ownership/entrepreneurship, research, school-based enterprise, 
and service learning). The intent of the Foundational SAE as a required component of every SBAE 
course accounts for career exploration and planning, employability skills, financial planning and 
management, workplace safety, and agricultural literacy (The Council, 2017). SAEs of all varieties 
should align with career plans and be student-led, connected to agriculture, instructor supervised, 
and measurable experiences occurring through work-based learning (The Council, 2017). SAE 
projects in any area lead to SAE programs, and ideally future employment in a particular area of 
agriculture (Phipps, et al., 2008). 

SAE Participation 

One-hundred percent participation in Supervised Agriculture Experience appears to have 
eluded SBAE programs for many reasons. There is a significant and increasing gap (85% of 
Agricultural Education students had SAEs in 1991, compared to 55% in 2005) between the number 
of students enrolled in agricultural education courses and those who engage in the SAE component 
of the program (Retallick & Martin, 2008). Talbert and Balschweid (2004) also identified a trend 
of lower SAE participation among FFA members; 67% of FFA members and 40% of non-FFA 
members reported maintaining an SAE program. Robinson and Haynes (2011) found while SAE 
programs prepare students for potential careers and allow students to connect with industry, 
students may not choose to engage unless they realize the value of the program. According to 
Lewis, et al. (2012), available facilities, teacher encouragement, and frequency of help are essential 
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to students’ perceptions of success through their SAE, but analysis of student SAE knowledge and 
perceptions would add to the scope of understanding regarding SAE participation.  

Perceived Benefits of SAE 

Teachers, parents, employers, and students recognize SAEs as beneficial to students. 
Teachers see SAE as an effective, impactful, and relevant foundational tool in aiding students’ 
acquisition of life experience and skill sets (Robinson & Haynes, 2011). Additional skills 
recognized by teachers included accountability, connection to industry, critical thinking, 
development of work ethic, responsibility, and time management as skills attained through the SAE 
program (Robinson & Haynes, 2011). Teachers in Iowa saw community support, positive public 
relations, relationship building, and extending classroom opportunities as benefits to students 
(Retallick & Martin, 2005). Camp, Clarke, and Fallon (2000) identified teacher perception of SAE 
as encouraging greater student learning in agricultural coursework and instilling a sense of 
ownership and pride. In earlier work, teachers identified favorable work attitudes and habits, 
development of technical knowledge and skills, enhancement of classroom instruction, developing 
management skills, career preparation, character building, improving job related skills, and meeting 
the personal, educational, and occupational needs of students as student benefits (Dyer & Williams, 
1997). Parents see work attitude, occupational development, and human relations as the main 
student benefits from SAE (Dyer & Williams, 1997). Employers also expect certain skill attainment 
through SAE (including dependability, self-motivation, determination, confidence, organization, 
and people skills) (Ramsey & Edwards, 2011). In addition, employers view SAEs as important 
preparation for education beyond high school, and identify earning money as a valuable outcome 
for students (Dyer & Williams, 1997).  

The benefit of SAE perceived by students has received little attention in recent literature. 
Dyer and Williams (1997) synthesized a list of benefits perceived by students through their SAE 
programs. SAEs allow students to develop desirable occupational attitudes, develop an interest in 
farming, develop record keeping skills, practice independent learning, accept responsibility, and 
learn to appreciate work (Dyer & Williams, 1997). SAE also has a significant economic impact and 
benefits students as a source of income (Hanagriff, et al., 2010; Retallick & Martin, 2005). While 
the variety of SAE types encompasses a wide scope of engagement with agriculture, the greatest 
benefits identified are through Placement SAE programs. Through placement SAEs, students 
perceive benefits including knowledge gains of production agriculture, favorable attitudes toward 
work, and the enhancement of self-esteem (Dyer & Williams, 1997). Robinson and Haynes (2011) 
further note students with an SAE program are more successful in preparing for life if the program 
is student owned and managed. Students do not see as much value in SAE as their teachers see for 
them, but when students realize the benefit of their SAE program and the impact on their lives, they 
are more willing to participate (Robinson & Haynes, 2011). Thus, we seek to begin defining the 
ways in which teachers can aid students in recognizing their skill attainment through SAE to better 
aid in them in making connections beyond the classroom. 

Notwithstanding the potential for SAE to connect classroom to industry, little literature 
exists regarding stakeholder perceptions of Supervised Agricultural Experience. Dyer and Williams 
noted significant benefits perceived by teachers, but fewer benefits perceived by other stakeholders 
(1997). Retallick and Martin (2005), and Hanagriff, et al. (2010) concluded substantial economic 
benefits from SAE in Iowa and Texas. Besides an apparent lack of research regarding perceived 
long-term, intangible, invaluable benefits outside of agricultural education, stakeholders have little 
to draw upon to validate student participation in SAEs. If teachers are to motivate students based 
on intrinsic value, outside of FFA awards, teachers (amongst all stakeholders) must have a better 
understanding of what the benefits SAEs entail to be better able to tailor a program to students’ 
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value derivation (Bird, et al., 2013). Further, do students recognize their own skill levels and do 
they connect skill development to involvement in their own SAE projects/programs? 

Theoretical Framework 

We use Lent, Brown, and Hackett’s (1994) social cognitive theory of career and academic 
interest, choice, and performance as the theoretical framework with which to examine soft skill 
attainment and career decision self-efficacy through Supervised Agricultural Experience. The 
model of personal, contextual, and experiential factors affecting career-related choice behavior (see 
Figure 1) defines the “learning experiences,” “self-efficacy,” and “outcome expectations.”  

 
Figure 1. Model of Personal, Contextual, and Experiential Factors Affecting Career-Related 
Choice Behavior (Lent, Brown, and Hackett, 1994) 

The “Learning Experiences” for this study are student Supervised Agricultural Experience. 
SAE type and scope are the “Person Inputs” as affected by “Background Contextual Affordances.” 
We seek to define “Self-Efficacy” as it relates to “Outcome Expectations” based on the “Learning 
Experiences” across different SAE types.  

Career Decision Self-Efficacy & Soft Skill Attainment 

 Self-efficacy expectations are beliefs about one’s own ability to perform a given behavior 
successfully (Lent & Hackett, 1987). Greater perception of soft skill attainment, therefore, may 
lead to greater self-efficacy. Lent and Hackett (1987) note such efficacy is attained through four 
major routes, one of which is enactive attainment (performance accomplishments) such as those 
acquired through Supervised Agricultural Experience. Self-efficacy has also been significantly 
implicated in career indecision (Lent & Hackett, 1987), indicating a need to develop self-efficacy 
through student experience. Lent and Hackett (1987) concluded acquisition of career skills could 
lead to greater self-efficacy, gained through enactive attainment (performance accomplishments). 
Acquisition of such performance accomplishments could occur through Supervised Agricultural 
Experience.  

According to Heckman and Kautz, “soft skills predict success in life…produce that 
success, and programs that enhance soft skills have an important place in an effective portfolio” 
(2012, p. 451). We use Supervised Agricultural Experience as the learning experience meant to 
drive self-efficacy and outcome expectations (student performance and attainment). We propose 
that the soft-skills and self-efficacy attained will not only shape future Supervised Agricultural 
Experiences, but enhance the ability of youth of make career decisions, drive student attainment, 
and refine soft-skill development. 
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Purpose and Objectives 

Given a need to examine SAE in light of the plethora of skills SAE anecdotally offers, we 
seek to quantify the career decision self-efficacy and soft skill attainment perceived by individuals 
participating in SAE programs. The research objectives are as follows:  

1. Describe the career decision self-efficacy of students enrolled at eight high schools in 
Minnesota 

2. Describe students’ perceptions of soft skill development through SAE programs at eight 
high schools in Minnesota. 

3. Describe the influence of different types of SAE involvement on career decision self-
efficacy at eight high schools in Minnesota. 

4. Describe the influence of different types of SAE involvement on student perceptions of 
soft skill development at eight high schools in Minnesota. 

Methodology 

Our descriptive relational study utilized student responses regarding their perceptions of 
soft skill attainment and career decision self-efficacy through self-reported participation in their 
own SAE. We used quantitative methods in the form of a survey utilizing closed ended 
questionnaire items on a Likert-type matrix.  

Population and Sample 

Eight high schools, affiliated with the Minnesota FFA Association, had the opportunity to 
elect into this study. Each program that had the opportunity to participate elected to do so. 
Purposeful selection of agriculture programs at these schools arose based on geographical 
proximity to the researcher, perceived quality of agricultural education program, and representation 
of the eight regions of the Minnesota FFA Association. Given the convenience sample, results of 
this study apply only to this sample.  Further efforts are necessary to broaden generalizability to a 
greater population. That said, any generalizability discussed or implied herein is tentative.  

Collectively, 300 surveys were distributed and 220 instruments returned for our study. Six 
questionnaires were excluded from the results of the study as those students completed less than 
half the instrument or completed the instrument twice (n = 214). Our sample population consisted 
of 138 males (65%) and 75 females (35%). The sample consisted mostly of juniors (48%, n=102). 
Mean FFA membership was two years; approximately one third of respondents (n= 70, 33%) had 
never participated in FFA, while 67% (n= 142) reported membership of at least one year. Of the 
214 students sampled, 49% (n=108) reported having a Supervised Agricultural Experience. The 
SAE area reported most commonly was placement (21%, n=44). Approximately one quarter of 
students participating were enrolled in work-based learning programs (27%, n=57). Work-based 
learning programs in Minnesota are collaborative efforts between students, parents, a business, and 
the school to engage students in supervised work experience. A majority of the population sampled 
reported plans to attend a post-secondary institution (72%, n=155).  

Instrumentation 

Eleventh and twelfth grade high school students completed a questionnaire rating their 
perceptions of their present level of soft skills acquired. Soft-skill instrument item construction 
used competencies formulated from those outlined by Devadason, Subramaniam, and Daniel 
(2010) in the skill areas of communication, critical thinking and problem solving, teamwork, 



Haddad & Marx Student Perceptions of Soft Skills… 

Journal of Agricultural Education 164 Volume 59, Issue 4, 2018 

lifelong learning and information management, entrepreneurial, moral and professional ethics, and 
leadership with levels defined on a five-point scale. Students also completed the twenty-five 
question short form of the Career Decision Self-Efficacy (CDSE-SF) assessment (Betz et al., 2006).  

Career Decision Self Efficacy-Short Form 

Betz and Taylor (2006) created the Career Decision Self-Efficacy (CDSE) Short Form. The 
validity and reliability of the Career Decision Self-Efficacy Short Form is established. This scale 
measures the degree of belief with which an individual feels they can take the necessary actions to 
make career decisions based on five subscales including: “1) accurate self-appraisal; 2) gathering 
occupational information; 3) goal selection; 4) making plans for the future; and 5) problem solving” 
(Betz & Taylor, 2006). The CDSE is highly reliable with an internal consistency coefficient of 0.97 
(Betz & Taylor, 2006). The CDSE uses a continuous Likert-type scale ranging from 1 (no 
confidence at all), 2 (very little confidence), 3 (moderate confidence), 4 (much confidence), and 5 
(complete confidence). The short form abbreviates each of the five initial subscales to five 
questions rather than ten.  

Soft Skill Assessment 

Our Soft Skill Assessment was developed using indicators established by the Malaysian 
Ministry of Higher Education (MOHE) as utilized by Devadason, et al. (2010). Competencies 
identified by MOHE are a guideline for education professionals to evaluate the embedding of soft-
skill instruction within undergraduate curriculum (Devadason, 2010). The original competencies 
list was comprised of 34 items organized into seven constructs. Instrument development expanded 
double-barreled items, which yielded 44 items in five constructs.  Development of soft skill 
attainment statements used existing indicators to form “I can” statements and assessed student 
perception on a five point Likert-type matrix. The Likert-type scale included 1 (strongly disagree), 
2 (disagree), 3 (neither agree nor disagree), 4 (agree), and 5 (strongly agree). For the purposes of 
this study, scores of two through four received consideration at a moderate skill level. “High skill 
level” included values above four. Internal reliability for the five constructs identified was 
determined via Cronbach’s alpha (α) and is reported in Appendix A. Inter-item correlation was 
moderate. Item total statistics were high; thus, retention of all items occurred.  Instrument constructs 
include Communication (n=10; α=0.90), Problem Solving (n=7; α=0.88), Lifelong Learning (n=5; 
α=0.87), Professional Ethics (n=10; α=0.91), and Leadership (n=12; α=0.94). No total soft skill 
score was determined as the instrument measures individual constructs rather than a composite 
score for soft skill development. 

Limitations 

Our study was limited in its ability to identify skill attainment as it related specifically to 
Supervised Agricultural Experience. Due to the selection of the sample, only Agricultural 
Education students participated, and no measure existed within the study to identify skills gained 
through Agricultural Education differently from those gained specifically through Supervised 
Agricultural Experience. Interpretation is limited to the sample from the eight participating school 
districts. Further research necessitates the examination of a larger population regarding perceived 
soft-skill attainment and career decision self-efficacy through the total agricultural education 
model.  
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Data Collection 

Student survey took place from May 10-27, 2016. While the entire sample was comprised 
of students in agricultural education, there was no FFA requirement enforced for participation in 
the study as students could have been required to complete SAE hours as part of their coursework. 
Surveys were available in paper format, and administered by the researcher or agriculture 
instructors at each respective high school. Complete written instructions and scripts aided high 
school agriculture instructors in consistent survey administration. Convenience sampling 
comprised the selection of students for the sample based on the opt-in of their advisor and 
willingness to participate based on student assent.  

Data Analysis 

The dependent variables for our study are students’ perceived Career Decision Self-
Efficacy and Soft Skill Attainment. The independent variables for our study were SAE involvement 
and SAE type. At the time of data collection, SAE types included exploratory, placement, 
entrepreneurship, and research. Evaluation and categorization of student surveys occurred through 
the nominal data provided by demographic questions. The student demographic section asked 
students to denote their participation in SAE programs to give a comparative sample of SAE 
participants vs non-SAE participants. This determined program type and SAE involvement to allow 
comparative analysis across degrees of participation. Descriptive statistics analyzed Career 
Decision Self-Efficacy, Soft Skill Attainment, and student demographic items. Data analysis used 
the Statistical Package for Social Sciences (SPSS Version 21). Our data analysis included 
descriptive measures for each variable at each level of measurement. Given the approximately 
normal distribution of the sample and the continuous nature of the data (Cohen, 1988, Vaske, 2008), 
employment of Analysis of Variance (ANOVA) between 1) SAE and each Soft Skills Attainment 
construct, 2) SAE, Career Decision Self-Efficacy, and Soft Skill Attainment, and 3) SAE and 
Career Decision Self-Efficacy yielded final analyses of influence. Individually, the variables of 
SAE participation and type defined SAE program involvement for the purposes of our study. 
Construct means for each soft skill area and the CDSE instrument were incorporated into the 
ANOVA models. Prior to inferential analysis, we reviewed frequency distributions for assurance 
of normality as recommended by Field (2009) and Kirk (2013). We affirmed normality of the data 
with a slight positive skew. Further, Kirk (2013) reports sample sizes greater than 12 assist with 
the interpretation of a robust F statistic. Each of these criteria were met for the present sample and 
data set.     

Findings 

 
Research objective one was to describe the career decision self-efficacy of high school 

agricultural education students. Table 1 lists student career decision self-efficacy scores. Students 
reported a perception of moderate confidence (M = 3.64). Within each construct of career decision 
self-efficacy, students reported mean scores as follows: Self-Appraisal, 3.80; Problem Solving, 
3.47; Planning, 3.52; Occupational Information, 3.75; and Goal Selection, 3.67. 
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Table 1  

Student Perceptions of Career Decision Self-Efficacy1 

 n M SD 

Career Decision Self-Efficacy 208 3.34 .71 

Self-Appraisal  3.80 .75 

Problem Solving  3.47 .77 

Planning   3.52 .78 

Occupational Information  3.75 .80 

Goal Selection  3.67 .82 
1 Mean CDSE scores reported on a one to five scale (1 “no confidence at all,” 5 “complete 
confidence”) 

Describing high school students’ perceptions of soft skill development was research 
objective two. Table 2 lists soft skill development scores. Reporting of soft skill scores occurs by 
construct, as the instrument design does not provide a total soft skill score. Students reported a 
moderately high confidence level across constructs, with leadership abilities reported at the highest 
confidence level. Within each construct of soft-skill development, students reported construct 
means as follows: Communication, M=3.67; Problem Solving, M=3.79; Lifelong Learning, 
M=3.84; Professional Ethics, M=3.77; and Leadership, M=4.05.  

Table 2  

Student Perceptions of Soft-Skill Development1 

 n  M SD 

Soft Skill Development 213    

Communication 213  3.67 .74 

Problem Solving 214  3.79 .72 

Lifelong Learning 214  3.84 .77 

Professional Ethics 214  3.77 .75 

Leadership 214  4.05 .71 
1 Mean soft skill scores reported on a one to five scale (1 “strongly disagree,” 5 “strongly agree”) 

Research objective three sought to describe the influence of SAE involvement on career 
decision self-efficacy for high school agricultural education students. Student data was interpreted 
using an Analysis of Variance (ANOVA) model (n = 214) for CDSE among students with and 
without SAE. A significant ANOVA model (p < .01) was rendered for CDSE and the SAE types. 
Upon analysis of the post hoc multiple comparison tests, the Mean Difference (MD = .62) between 
Exploratory SAE and Placement SAE was the sole contributor to the significant model (p < .01). 
No other independent variables for SAE type contributed significantly (p<.05) to the overall 
ANOVA model for CDSE. Further, the model revealed no difference between those who reported 
having and not having an SAE within the sample. The significant contribution to the model came 
from within those who reported having an SAE (see Table 3). 
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Table 3 

The impact of SAE Involvement on Career Decision Self-Efficacy 

 
Students who reported a placement Supervised Agricultural Experience showed a positive 

significant impact on their CDSE (M=3.92, SD=0.58) compared to those who identified with the 
exploratory SAE category (M=3.30, SD=0.89). Table 4 outlines student CDSE perceptions by SAE 
type. 

Table 4 

Mean CDSE by SAE Type1 

 No SAE Exploratory Research Placement Entrep. Combined 

  M   (SD) M   (SD) M   (SD) M   (SD) M   (SD) M   (SD) 

CDSE 3.60  (.66) 3.30  (.89) 3.52  (.83) 3.92  (.58) 3.80  (.51) 3.83  (.87) 
1 Mean CDSE scores reported on a one to five scale (1 “no confidence at all,” 5 “complete 
confidence”) 

 
Objective four sought to describe the influence of SAE involvement on perceptions of soft 

skill development for high school agricultural education students. Student data was interpreted 
using an Analysis of Variance (ANOVA) model (n = 214) for soft skills among students with and 
without SAE (see Table 5). A significant ANOVA model (p < .05) was rendered for all Soft Skill 
Constructs and the SAE types, excluding Critical Thinking/Problem Solving (p = 0.14). Similar to 
Objective 3, analysis of the post hoc multiple comparison tests revealed the Mean Difference 
between Exploratory SAE and Placement SAE was the sole contributor to the significant model. 
No other independent variables for SAE type contributed significantly (p<.05) to the overall 
ANOVA model for soft skill acquisition. Further, the model revealed there was no difference 
between those who reported having and not having an SAE within the sample. The significant 
contribution to the model came from within those who reported having an SAE. 

Table 6 outlines the mean and standard deviation among student SAE types and reported 
perceptions of soft-skill constructs. The most notable differences are between exploratory and 
placement SAE types in the areas of communication, lifelong learning, professional ethics, and 
leadership. The distinct exception to this pattern is the problem solving construct, which shows no 
significant difference in the means and standard deviations between exploratory and placement. 

  

Construct SSx F1 MS p MD2 

Career Decision Self-Efficacy 
Between 6.97 

3.06 1.43 0.01* .62* 
Within 90.59 

Note: *Significance measured at p<.05. 1 F-statistic degrees of freedom (df = 5, 204) 2 Mean Difference 
between Exploratory and Placement SAE types. 
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Table 5 

The Impact of SAE Involvement on Student Soft Skill Perceptions 

  
Table 6 

Comparison of Student SAE type and Reported Perceived Soft Skill Constructs1 

  Comm. 
Skills 

Problem 
Solving 

Lifelong 
Learning 

Professional 
Ethics 

Leadership 

 n  M   (SD) M   (SD)  M   (SD)  M   (SD)  M   (SD) 

No SAE 106 3.67 (.69) 3.77 (.67) 3.81 (.73) 3.77 (.73) 4.03 (.63) 

Exploratory 20 3.35 (.94) 3.58 (.74) 3.45 (.96) 3.33 (.11) 3.68 (.92) 

Research 10 3.34 (.76) 3.50 (.83) 3.33 (.70) 3.48 (.82) 3.73 (.76) 

Placement 44 3.95 (.61) 3.98 (.79) 4.13 (.69) 4.04 (.52) 4.33 (.65) 

Entrepreneurship 16 3.65 (.64) 3.93 (.47) 4.00 (.52) 3.98 (.39) 4.22 (.53) 

Combined 10 3.79 (.94) 4.03 (.61) 4.20 (.59) 4.08 (.63) 4.21 (.53) 
1 Mean soft skill scores reported on a one to five scale (1 “strongly disagree,” 5 “strongly agree”) 

Conclusions 

Our study seeks to quantify the career decision self-efficacy and soft skill attainment 
perceived by individuals participating in SAE programs. Overall, students perceived moderately 
high confidence in both career decision self-efficacy and soft-skill attainment across constructs, 
though no direct impact from SAE could be determined.  Research objective one was to describe 
the career decision self-efficacy of students enrolled in high school agricultural education 
programming. Students reported a perception of moderate confidence (M = 3.64) toward career 
decision self-efficacy. By individual construct, students reported the highest confidence in self-

Construct SSx F1 MS p MD2 

Communication  
Between 6.23 

2.59 1.33 .030* .60* 
Within 101.39 

Critical Thinking/Problem Solving 
Between 4.14 

1.70 0.82 .140 .39 Within 96.98 

Lifelong Learning/Info Management 
Between 11.10 

4.20 2.22 .001* .68* 
Within 105.42 

Professional/Ethical Decision-Making  
Between 9.37 

3.69 1.87 .003* .70* 
Within 101.18 

Team and Leadership Skills Leadership Skills 
Between 8.03 

3.62 1.61 .004* .66* 
Within 88.40 

Note: *Significance measured at p<.05. 1 F-statistic degrees of freedom (df = 5, 204), 2 Mean Difference 
between Exploratory and Placement SAE types 
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appraisal (M = 3.80) and the lowest confidence in problem solving (M = 3.47). Self-appraisal is the 
metacognitive ability of students to identify their ability to make career decisions (Betz, 2009). 
Moderately high confidence over the whole sample in career decision self-efficacy could suggest 
that students are gaining career decision skills through participation in another or multiple 
components of an agricultural education, as suggested by Dailey, et al., (2001).  

Objective two sought to describe high school agricultural education students’ perceptions 
of soft skill development. Students reported a moderately high perception of soft-skill development 
across constructs (Communication: 3.67, Problem Solving: 3.79, Lifelong Learning: 3.84, 
Professional Ethics: 3.77, Leadership: 4.05). The entire sample was comprised of students 
participating in agricultural education programming, thus moderately high confidence over the 
whole sample in soft skill development constructs may be a result of other SBAE experiences and 
not purely a function of maintaining an SAE (Dailey, et al., 2001).  

Objective three sought to describe the influence of SAE involvement on career decision 
self-efficacy for high school agricultural education students. We found no significant effect on 
CDSE (p = 0.43) between students who identified as having an SAE and those who did not. This 
could indicate an integrated program; meaning that one component (classroom, FFA, SAE) does 
not stand out significantly from the other in terms of developing CDSE. This may also be an 
indication that students are receiving greater levels of CDSE through other components of the 
agricultural education program or elsewhere in their lives and education. A significant impact on 
CDSE (p < 0.01) was noted across constructs, with the exception of problem solving, between 
students who identified as having an exploratory SAE compared to those having a placement SAE. 
The significant impact between exploratory SAE and placement SAE could suggest a higher level 
of student input is associated with greater levels of career decision self-efficacy attained by students 
participating in programs at higher, more involved levels (Dyer & Williams, 1997; Robinson & 
Haynes, 2011). Further research may seek to analyze a difference in perception of career decision 
self-efficacy relative to a non-agricultural education or non-career and technical education 
population. Additional consideration of student input relative to career decision self-efficacy gained 
may provide insight regarding the types of SAEs providing the greatest impact. 

Objective four sought to describe the influence of SAE involvement on perceptions of soft 
skill development in high school agricultural education students. We found no significant 
difference identified in perceived soft skills among students who had an SAE and those who did 
not. This would suggest that students have opportunities in addition to those afforded by Supervised 
Agriculture Experience programming that allow for the development of communication, problem 
solving, lifelong learning, professional ethics, and leadership. 

We noted a significant impact on soft skills, with the exception of problem solving (as also 
reported by Dyer & Williams, 1997), across constructs among students who identified as having a 
placement SAE compared to those with an exploratory SAE. The gap in formalized commitment, 
purposeful reflection, and responsibility between these two SAE types could contribute to the 
significant difference in perceived soft skill abilities. This corroborates suggestions by Dailey, et 
al. (2001), Robinson and Haynes (2011), and Ramsey and Edwards (2004) regarding SAEs role in 
the development of the soft-skills sought by employers in today’s marketplace. Further research 
may seek to analyze a difference in the perception of soft skills relative to a non-agricultural 
education or a non-career and technical education population to aid in determining the other 
activities from which students perceive to develop in their soft skills. Additional consideration of 
student input relative to soft skill attainment gained may provide insight regarding the types of 
SAEs providing the greatest impact. 
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Recommendations 

Further analysis should aid teachers in gauging the progress of their students’ career 
readiness development (soft skill perception and career decision self-efficacy) within an integrated 
SBAE program. Identifying the relationship between the soft skill perception and career decision 
self-efficacy may better allow practitioners to plan intentional and directed SAE programming, thus 
providing students with opportunities to receive the highest potential for perceived benefits. 
Additionally, understanding the relationship between soft-skill attainment and career decision self-
efficacy within the SAE program model will better allow supervisors (teachers, parents, and 
employers) to prepare students for being employable communicators, problem solvers, learners, 
leaders, planners, self-evaluators, occupational researchers, and goal setters. Further consideration 
should propose development of these factors in relationship to teacher time and relevance to all 
students in a school based agricultural education program. 

 Within the confines of this instrument and study, further examination may be necessary to 
explain the low significance of critical thinking/problem solving construct relative to career 
decision self-efficacy and soft skill attainment within the SAE program model. Additional work 
could also identify the areas in which programs may benefit from further development within this 
construct. By nature of the experience, a student in a placement SAE necessarily makes decisions 
regarding their daily duties.  However, students perceive low confidence in problem solving in both 
soft-skill attainment and CDSE. If students are not making the connection between their daily work 
and the perception of attainment in the problem solving area, additional consideration is necessary 
regarding advisors’ implementation and evaluation of SAEs including SAE requirements, structure, 
and activities. Consideration to address the soft skills perceived more highly in those with 
placement, entrepreneurship, or combined SAE programs is necessary. Regarding the facilitation 
of SAE programs, additional attention may be necessary to address the shortcomings in the 
perceived outcomes of exploratory and research SAEs.  

It is interesting and important to recognize that critical thinking and problem solving 
showed the lowest significance in career decision self-efficacy and soft skill attainment related to 
SAE. This may be indicative of the reflective process in which students are engaging. Students and 
mentors engaging in appropriate reflective processes will aid in the recognition of skill 
development within the critical thinking and problem solving constructs (Dyer & Williams, 1997). 
Are we asking enough of our students with regard to project analysis and program development?  
If not, by what measure do we gauge students in their program progress? If agricultural education 
is to continue to purport anecdotally high student attainment in the areas of critical thinking and 
problem solving, a much stronger measure needs to be in place for these constructs. Low 
significance does not necessarily imply that students are not receiving these skills, but our data 
indicates students do not perceive critical thinking and problem solving attainment at confident 
levels.  

Teachers offer the pathway to student development and awareness of skill development for 
individual SAE programming. Additional research to identify teacher perceptions regarding their 
programs may give indications regarding program quality and direction regarding skill attainment. 
According to Lewis, et al. (2012), available facilities, teacher encouragement, and frequency of 
help are essential to students’ perceptions of success through their SAE, but analysis of student 
SAE knowledge and perceptions would add to the scope of understanding regarding SAE 
participation. This holds valid in our study as well. The frequency of visits, teacher encouragement, 
and parental involvement play a key role in whether or not a student perceives success in a given 
area of their project. The lower perception of attainment in the area of problem solving ability could 
be as much a result of teacher and parent involvement as it is a difference in SAE area.  
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Regarding the integrated agricultural education program, soft skill attainment, and career 
decision self-efficacy, the following recommendations provide direction for the practicing 
agriculture instructor. First, intrinsic motivators are a driving factor for success in agricultural 
education programming (Bird, et al., 2013). While intrinsic motivators are likely available 
throughout SBAE programming, no measure exists to give name or evidence to the career-readiness 
(soft skills) gained by students through engagement with the full Agricultural Education model. 
Thus, the validation of a soft skills instrument for use in the classroom, FFA programming, and 
Supervised Agricultural Experience would allow practitioners to evaluate the strengths of their own 
programs to work toward an integrated program model. Additionally, students would have an 
instrument by which to gauge their skills and abilities relative to workforce demands. Teachers 
would be able to utilize this instrument as a base to aid students in setting goals and creating action 
plans for their individual programs. Finally, this would allow practicing agricultural educators 
intentionality with their implementation of classroom or school-based SAEs to allow students to 
derive the greatest perceived benefit.  

Practicing agriculture instructors can also work with students to develop Supervised 
Agriculture Experience programming focusing on the rigor and student input required in 
entrepreneurship and placement programs and transferring such rigor to other SAE types (The 
Council, 2017). These programs require a greater investment from both the student and teacher, but 
also result in a greater gain, and provide opportunities for supplemental projects (research, school-
based enterprise, and service learning). Structuring requirements in such a way as to provide the 
greatest possible opportunity for students to plan, execute, and reflect on their experience is 
necessary. SAE must be a shown as a valued component of a program’s agricultural education 
model, rather than a mark in the gradebook or an award application. 

 Considering what makes an SAE experience valuable is a necessary step in determining 
what additional requirements or changes may be necessary for the current SAE model. According 
to our data, exploratory SAE and no SAE derive the same value for agricultural education students. 
If this is the case, agricultural education is failing both the students who are not partaking at all in 
this necessary component of agricultural education, but also those who are participating in attempts 
to implement exploratory SAEs without providing the necessary context and reflection.  

Should Supervised Agricultural Experience be a required component of the agricultural 
education model? That depends on the outcome expectation of the teacher, student, parents, and 
community. If SAE integration meets a requirement, it is obvious that it is going to provide as little 
benefit as having no SAE implementation. However, if SAE implementation incorporates goal 
setting, program planning, skill evaluation, and reflection with the help of all stakeholders 
(teachers, parents, employers, and students) it will continue to hold a necessary and vital role in 
school based agricultural education programs across the country. 
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Appendix A: Soft-Skill Instrument Reliability by Construct & Item 

Table 1 

Reliability Analyses for Soft-Skill Instrument Based on MOHE Competencies 

Construct and competency 
Mean 
(M)1 

Std. dev. 
(SD)1 

Item total 
correlation 

Alpha (α) 
if deleted 

Cronbach 
alpha (α) 

Communication     .90 

I can convey my thoughts with clarify 
and confidence in written form 

3.53 .97 .58 .89  

I can convey my thoughts with clarity 
and confidence orally 

3.70 .92 .58 .89  

I can be an active listener 4.05 .90 .62 .89  

I can provide the necessary response 
when listening to someone 

3.95 .86 .71 .88  

I can give presentations with clarity 
and confidence 

3.45 1.10 .70 .88  

I can make presentations with the aid 
of technology 

3.97 1.07 .67 .88  

I can negotiate and arrive at decisions 3.78 .90 .71 .88  

I can communicate with others from 
different cultures 

3.16 1.23 .53 .90  

I can develop personal 
communication skills 

3.84 .99 .74 .88  

I can engage in oral communication 3.47 1.20 .64 .89  

Problem Solving     .88 

I can identify and analyze problems 
in complex situations 

3.61 1.01 .67 .87  

I can identify and analyze problems 
in unclear situations 

3.54 .93 .65 .87  

I can make justifiable evaluations of 
problems in various situations 

3.63 .92 .76 .86  

I can expand and improve thinking 
skills to expain, analyze, and evaluate 
discussions 

3.70 .89 .73 .86  

I can provide ideas and alternative 
solutions 

3.87 .92 .72 .86  

I can think outside the box 4.07 .91 .54 .88  

I can make decisions based on 
concrete evidence 

3.92 .96 .64 .87  

Life Long Learning     .87 

I can give full attention to the 
responsibilities given to me 

3.97 .92 .68 .84  
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Table 1 (continued) 

Reliability Analyses for Soft-Skill Instrument Based on MOHE Competencies 

Construct and competency 
Mean 
(M)1 

Std. dev. 
(SD)1 

Item total 
correlation 

Alpha (α) 
if deleted 

Cronbach 
alpha (α) 

I can understand and adapt to new 
working environments 

4.02 .90 .70 .84  

I can search for and manage relevant 
information from various sources 

3.79 .88 .70 .84  

I can receive new ideas and engage in 
independent learning 

3.92 .87 .70 .84  

I can look for answers rather than 
memorize a set of rules 

3.83 .95 .67 .85  

Professional Ethics     .91 

I can identify business opportunities 3.65 .93 .73 .90  

I can prepare a business plan 3.26 1.06 .49 .91  

I can build, explore, and take 
business opportunities 

3.65 .95 .68 .90  

I can work independently 4.30 .84 .65 .90  

I can apply economic principles in 
practical situations 

3.48 1.02 .68 .90  

I can aid in creating a positive work 
environment 

4.01 .89 .74 .90  

I can connect with people with 
different thoughts, feelings, and 
behaviors from my own in the 
workplace 

3.97 .95 .66 .90  

I can analyze and arrive at decisions 
in matters concerning the beliefs of 
myself or others 

3.84 .87 .73 .90  

I can make decisions based on moral 
principles 

3.96 .92 .75 .90  

I can find opportunities to serve my 
community 

3.93 .91 .66 .90  

Leadership     .94 

I can build working relationships 
with others 

4.22 .84 .71 .94  

I can interact with others in a work 
setting 

4.21 .92 .75 .94  

I can work effectively with peers to 
achieve common goals 

4.17 .87 .72 .94  

I can easily switch between the roles 
of leader and follower 

3.85 1.03 .73 .94  
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Table 1 (continued) 

Reliability Analyses for Soft-Skill Instrument Based on MOHE Competencies 

Construct and competency 
Mean 
(M)1 

Std. dev. 
(SD)1 

Item total 
correlation 

Alpha (α) 
if deleted 

Cronbach 
alpha (α) 

I understand the role of a leader 4.16 .93 .82 .93  

I understand the role of a group 
member 

4.17 .81 .73 .94  

I appreciate and respect other’s 
attitudes, behaviors, and beliefs 

4.14 .84 .64 .94  

I can contribute to planning and 
coordinating group efforts in group 
work settings 

4.00 .86 .75 .94  

I can take responsibility for the 
group’s action in group work settings 

3.97 .89 .67 .94  

I am knowledgeable on basic 
leadership theories 

3.91 .91 .72 .94  

I can take the lead on projects 4.00 1.00 .76 .93  

I can supervise team members 4.06 .96 .77 .93  
1 Variables measured on a 5-point scale of 1 “strongly disagree” to 5 “strongly agree.” 
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Agricultural Communications Skills, Abilities And 
Knowledge Desired By Employers Compared To 
Current Curriculum: A Literary Review 
Jessica Corder1 & Erica Irlbeck2 

Abstract 

The agricultural communications academic discipline has existed for more than 100 years. In that 
time, approximately 40 academic programs nationwide have formed in some capacity to prepare 
students for success in the classroom and the workplace after graduation. In the past 25 years, 
numerous studies relating to the skills, abilities and knowledge employers and industry 
professionals desire in agricultural communications graduates, as well as the agricultural 
communications curriculum, have been conducted.  The purpose of this research was to review the 
existing literature from agricultural communications journals, conference proceedings, and theses 
and dissertations on the topic. This literary review examined 17 articles and found the most popular 
skills and abilities desired by employers over the years were written communication skills, 
character skills, visual communications skills, and oral communication skills. The skills found in 
the curriculum currently being taught were written communication skills, visual communication 
skills, and oral communication skills.  

Keywords: agricultural communications, skills, employers 

Notes: This research was part of a project funded by USDA’s Higher Education Challenge Grant 
– Conference Planning Grants program. 

Introduction 

Collegiate agricultural communications programs have existed in the United States for 
approximately 100 years (Miller, Large, Rucker, Shoulders, & Buck, 2015). These programs have 
evolved over the years from a specified option to a specialization, then finally a degree program 
including minors and graduate degrees (Ahrens & Gibson, 2014). Agricultural communications 
programs strive to train prepared individuals that are ready to meet the challenges of the profession 
upon graduation. These programs look to current professionals and employers of recent agricultural 
communications graduates for guidance on specific skills to include in curriculum.  

Miller et al. (2015) identified approximately 40 varied and growing agricultural 
communications programs nationwide. Agricultural communications is a recognized discipline 
with substantial research presented each year from many of these programs. Among the roughly 40 
programs, 19 offer a major for agricultural communications; eight offer a minor; and seven offer a 
concentration, specialization, emphasis, or option for agricultural communications. Enrollment 
numbers from the Miller et al. (2015) study and the year each program was founded also provide 
insight into the makeup of the agricultural communications programs. These numbers are all 
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reflected in Table 1. This figure also shows the development and basic structure of the various 
programs (Miller et al., 2015). 

As the number of agricultural communications programs and students have grown, so has 
the scholarly base of the discipline. At the time this manuscript was written, the Journal of Applied 
Communications (JAC) was in its 102nd volume and the Journal of Agricultural Education (JAE) 
was in its 59th volume. In that time, the agricultural communications topics, theoretical base, and 
methodology published in the journals has expanded, increased in rigor, and addressed issues 
important to industry. Edgar, Rutherford, and Briers (2009) found a variety of agricultural 
communications research themes, but most commonly scholars published on the topics of 
information sources and technology, communications management, biotechnology 
communications, media relations, audience response and analysis, and electronic media. 
Researchers also investigated scholarship of teaching and learning topics, such as distance 
education, critical thinking, professional development, styles of learning, and curriculum 
development.  

In the curriculum and program development research category, agricultural 
communications researchers have conducted various studies as to the skills employers desire from 
agricultural communications graduates and new employees. There has also been research on the 
content colleges and universities with agricultural communications programs teach in their 
respective degree plans (Cannon, Specht, & Buck, 2014).  

Table 1 

Historic Recollection and Current Enrollment and Make Up of Agricultural Communications 
Programs (Miller et al., 2015). 

Institution Major Minor Concentration Year Founded # of Students 

Auburn University X   ----- 37 

California Polytechnic State 
University X X X ----- 130 

Clemson University    X 1999 8 

Connors State University X   2006 10 

Kansas State University X   1946 68 

Mississippi State University X   1995 60 

New Mexico State University   X 1995 30 

North Dakota State 
University X X  2009 40 

Ohio State University X X  1980 83 

Oklahoma State University X   ---- 150 

Pennsylvania State University  X  ---- 8 

Purdue University X   1971 44 

South Dakota State 
University X   ---- 20 

Southern Illinois University   X 2007 7 
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Table 1 (continued) 

Historic Recollection and Current Enrollment and Make Up of Agricultural Communications 
Programs (Miller et al., 2015). 

Institution Major Minor Concentration Year Founded # of Students 

Texas A&M University X   1918 360 

Texas Tech University X X  1992 160 

University of Arkansas  X X 1998 41 

University of Florida X X  2004 75 

University of Georgia X   2000 40 

University of Idaho   X 2000 50 

University of Illinois at 
Urbana-Champaign X   1961 40 

University of Kentucky   X ---- -- 

University of Nebraska-
Lincoln X   ---- 25 

University of Wisconsin-
Madison X   2006 -- 

Utah State University X   2006 20 

West Texas A&M University X   2008 60 

Note; Cornell University, Fresno State University, Iowa State University, Louisiana State University, 
Michigan State University, Northwest College (Wyoming), Tarleton University, University of Minnesota, 
University of Missouri, University of Wisconsin-River Falls, and University of Wyoming were all 
identified as programs through institutional websitesor personal verification, but no other data about the 
program was reported. 
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The goal of this study was to synthesize the information into one document for colleges 
and universities to utilize in preparing or revising curriculum and degree paths in the future.  With 
this broad understanding of needs of graduates, the specific skills desired of the industry were 
examined through a review of existing literature to form a comprehensive skill set desired for an 
agricultural communications graduate.  The purpose of this study was to identify and understand 
the skills, abilities, and knowledge agricultural communications students need to obtain during 
college training to prepare for work in the agricultural communications industry. Based on the 
current literature, as well as the current curriculum being taught to agricultural communications 
students, the identification and understanding of these skills can give directions to the existing 
programs for the future. The study was guided by three objectives: 

1. Examine the literature for skills, abilities, and knowledge desired from agricultural 
communications graduates by various entities.  

2. Examine the literature for skills, abilities, and knowledge already being taught in various 
collegiate agricultural communications programs. 

3. Determine common categories and themes within the data, then compare the findings of 
Research Objectives One and Two.  

The National Research Agenda –Research Priority 4: Meaningful, Engaged Learning in 
All Enviornments states that there is “a lack of coordination in terms of curriculum development” 
(Roberts, Harder, & Brashears, 2016, p. 38). This research meets the challenge the agenda posed 
to researchers to look at effective models for delivery of programs to meet the needs and interests 
of an ever-changing student body.  

Conceptual Framework 

Since the authors of this study aimed to consolidate information into a usable format for  
agricultural communications program administrators nationwide, a vocational and technical 
education curriculum model was used (Finch & Crunkilton, 1999) (see Figure 1). Other agricultural 
communications curriculum studies have used this model that encompasses students, curriculum, 
and graduates (Cannon et al., 2014; Morgan, 2012; Morgan & Rucker, 2013; Watson & Robertson, 
2011). The model provides a system-based framework that looks at the students (input); the 
academic program, which encompasses faculty, resources, and curriculum (process); and the 
graduates of the program (output).  The program is impacted by the university, community, 
industry, government, and other factors, also known as the environment. Feedback is collected 
throughout the process to help make improvements (Finch & Cunkilton, 1999). 
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Figure 1. Program System Model, adapted from Finch and Cunkilton (1999). 

The model puts the academic program at the core, with faculty driving the curriculum. 
Students provide guidance for the program, and the output, or graduates, also provide feedback 
through exit interviews or surveys. External factors could have major influences on the academic 
program, such as price of tuition (university), support of the program (community), changes in 
communications styles (industry), or new regulations (government) (Morgan & Rucker, 2013). 
Although the academic program is the center of the model, students should be the major player in 
the development of the curriculum (Finch & Crunkilton, 1999). In searching for the articles to be 
analyzed for this study, the researchers sought to find literature that pertained to environment, input, 
process, and/or output.  

Methodology 

The researchers concucted a synthesis of literature to accomplish the research objectives. 
several data sources were utilized. The researchers analyzed articles published in JAC, JAE, papers 
presented at the American Association for Agricultural Education’s (AAAE) national and regional 
research conferences; and other research from various conferences where agricultural 
communications studies are typically presented.  These sources were selected because they are the 
commonly accepted outlets for publication of agricultural communications research.  The 
Association for Communications Excellence conference was not included in the data set as its 
proceedings are not available online. An additional data source was theses and dissertations 
published through universities with agricultural communications programs. The four universities 
examined were Texas Tech University (TTU), Oklahoma State University (OSU), University of 
Florida (UF), and Texas A&M University (TAMU). These four universities were chosen because 
they were rated as the top four universities that offer a master’s degree in agricultural 
communications (Miller et al., 2015). 

Researchers looked for manuscripts starting in 1991, the year the World Wide Web became 
publicly available. As more people gained Internet access, agricultural communicators began using 
the Web for information gathering and dissemintation.   

Manusripts were gathered from JAC online; JAE online; Southern Association of 
Agricultural Scientists (SAAS) and AAAE proceedings online; the TTU Electronic Theses and 
Dissertations library; the online OSU Thesis and Dissertation Archive; the TAMU Theses and 
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Dissertations electronic database; and the UF online catalog.  Researchers conducted searches with 
the keywords “agricultural communications skills,” “agriculture,” “communication,” “abilities,” 
and “competencies” in the 1991 to present. This led to six theses or dissertations from TTU, five 
from OSU, two from TAMU, and one from UF.  Two articles from JAC, one from JAE, one from 
the annual meeting of the AAAE, and one from SAAS met the keyword search requirements. 
Articles, research papers, theses and dissertations were reviewed for relevance to the purpose and 
objectives. 

After manuscripts were located and added to the data set, they were examined using open 
and axial coding. The initial coding proess allowed the researchers to organize the data into 
concepts and themes, making meaning from the abundance of information the manuscripts 
provided. After the first phase of coding, the researchers were clearly able to sort themes by skills 
desired by employers and skills taught at the university level.  Axial coding was used to further sort 
the data into the sub-categories listed below.  Additionally, many of the desired skills were repeated 
so often that a clear order of importance emerged, and researchers were able to rank the skills in a 
desired order.  

Trustworthiness 

Trustworthiness was established through credibility, transferability, dependability, and 
confirmability (Lincoln & Guba, 1985).  Through the triangulation of the manuscripts, credibility 
was established. Many of the manuscripts reported very similar information; therefore, the 
researchers had various repetitive sources. Rich descriptions of the findings helped accomplish 
transferability, while dependability and confirmability were achieved with a detailed audit trail of 
the manuscripts, researchers’ reflexive notes, and coding records.  Finally, the researchers were an 
agricultural communications graduate student and an agricultural communications faculty member.  
Both researchers have worked in the industry, and have taught or assisted with collegiate-level 
courses. The researchers had shared and individual opinions about the skills that an agricultural 
communications graduate should possess as well as the skills that programs should be teaching.  
The researchers discussed their biases before data collection began, and agreed to set those pre-
conceived ideas aside for the study.  

Findings 

Research Objective One 

Literature were examined for desired skills from agricultural communications graduates by 
the industry. Cartmell (1993) determined the following as the most sought after skills according to 
industry professionals: writing, followed by public relations, graphic design and layout, 
broadcasting, advertising, photography, and internship experiences. Other general education items 
were speech, English, journalism, agriculture, leadership, and computer knowledge.  Bailey-Evans 
(1994) found the same skills desired by then-current members of the agricultural communications 
industry:  writing, editing, public relations, public speaking, personnel management, marketing, 
and photography.  Each skill area was defined further by specific sub- sets within the area (see 
Table 2).  

Terry, Vaughn, Vernon, Lockaby, Bailey-Evans, and Rehrman (1994) determined the 
following concepts should be included in agricultural communications curriculum:  policies and 
laws, public relations, writing and grammar, general agriculture, ethics, problem solving, and 
critical thinking. Akers (2000) found the skills of importance as ranked by faculty, industry 
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professionals, and high school teachers to be video; web design; radio; policies and law; business 
analysis and statistics; public relations; audience analysis; general agriculture; and networking. 

McGaha (2000) wanted to discover the rankings of employability skills of agricultural 
communications graduates. Effectively using verbal communication skills was ranked number one, 
followed by using effective written communication skills, planning and completing projects, 
analyzing information for problem solving, teamwork, and leadership skills.  Ciuffetelli (2002) 
sought to determine skills for agricultural communications graduates before entering the workforce. 
Those skills were identified as using proper grammar, spelling, and punctuation; emphasizing 
demographics and culture; ability to create and design a website; marketing; ability to be 
knowledgeable of current agricultural issues; being able to report things correctly and meeting 
deadlines; and being fluent in computer technology such as Microsoft Office and the Adobe 
Creative Suite (Cieffetelli, 2002). 

Simon (2003) found the following skills necessary for an agricultural communications 
graduate with a master’s degree, according to both university faculty and industry professionals:  
elements of design; thesis project; media, crisis, and information management; marketing; 
communications law; strategic communications planning; public relations; writing; and mass 
communications. Other skills that were mentioned were graphic design, emerging technology, 
publications, research, video/broadcast, advertising, internships, photography, case studies, 
technical writing, media relations, media analysis, editing, social marketing, reporting, and 
communications theory.   
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Table 2  

Skill Sets Based on Industry Professional Use Daily (Bailey-Evans, 1994). 

 

Deering (2004) surveyed farm broadcasters for proficiencies used in the industry daily as 
well as proficiencies that should be required in curriculum. Those proficiencies were marketing 
theories; identifying the impact of government and legislative policy on agriculture; economic 
impact analysis of the agricultural industry; biotechnology and the food systems; current 
government programs that support agricultural business; analyze public perception; U.S. 

Skill area Skill set 
Advertising 1. Budgeting 

2. Media planning 
3. Typography 
4. Campaign planning 
5. Creative strategies 
6. Graphic design 

Journalism 1. Editing, grammar 
2. News writing, creative writing, technical writing 
3. Reporting 
4. Ethics in journalism 
5. Dissemination systems 
6. Design and layout of publicaions 

Photography 1. Composition 
2. Printing 
3. Camera functions 
4. Ethics in photography 

Public Relations 1. Campaign planning 
2. Personnel management 
3. Problem solving 
4. Government policy, political analysis, legislation 

Public Speaking 1. Speech writing 
2. Oral communications 
3. Nonverbal communications 

Telecommunications 1. Script writing 
2. Broadcasting 
3. Television production 
4. Video production 
5. Radio production 

Internship Experience 1. Application of agricultural communications concepts 
2. Development of personal/interpersonal skills 
3. Problem solving 
4. Employee responsibilities 

International Relations 1. Trade relations 
2. Cultural differences 
3. Communication systems 
4. Political constraints 
5. Economics  
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agricultural policy in foreign markets; and defining and understanding the types of agribusiness 
marketing (Deering, 2004). More of the skills that industry professionals use on a daily basis were 
interviewing; effective speaking; using voice; using a variety of inflections, tone and volume; 
describing the influence of agriculture to the public and the role of agriculture internationally; 
responsibility and credibility; time management; utilizing the Internet and email correspondence; 
conflict resolution; information gathering and citing those sources; and common sense. 

Competencies needed by graduates and the frequency of use in agricultural 
communications were evaluated in a series of ranking systems (Maiga, 2005). The highest ranked 
skills were applying writing skills in the real world; editing the work of others; accurately 
proofreading a document; and using correct grammar, spelling, and punctuation. Other skills 
mentioned were using correct editing marks; determining the proper channel for an article; and 
writing for the Internet (Maiga, 2005). 

These skills remained throughout the literature focused on identifying factors influencing 
the way agricultural journalists and agricultural communicators do their jobs (Chenault, 2009).  
Those factors that were the most important based on the opinions of industry professionals were 
personal attributes and ag journalism skills. Personal attributes desired were caring, having 
empathy, and being able to learn new information. The ag journalist skills were writing, reporting, 
research, production, photography, and using new technology.  

Based on employers’ experiences, agricultural communications professionals found that 
recent graduates were trustworthy, easy to work with, and reliable.  However, they needed 
improvement in the areas of creativity, common sense, and organization (Irlbeck & Akers, 2009). 
Communications-specific skills that were rated highest included photo editing, page layout, and 
public relations, yet sales, Web design, and news writing were the lowest-rated skills for recent 
graduates (Irlbeck & Akers, 2009).  

Three main categories of soft skills were identified as important agricultural 
communications skills for graduates:  networking, relationship, and team building skills; 
communication and social skills; and leadership skills (Strickland, 2011). Within those categories, 
various skills were identified. In networking, relationship, and team building, common skills were 
collaboration with other groups; developing personal and professional networks; human relations 
skills; negotiation skills; teamwork; and understanding different personality skills. Desired 
communication and social skills were verbal and non-verbal communication skills; listening skills; 
ability to run a meeting; developing better public speaking skills; understanding proper etiquette; 
and learning how to initiate conversations. Within the leadership skills category, critical and 
strategic thinking; understanding different cultures; self-awareness; leadership; and developing a 
sense of accountability were identified (Strickland, 2011).  

Morgan (2010) also set out to rank skills for agricultural communications graduates based 
on three different core areas. The first core area was soft skills with ethics as the most important 
skill in that area. Following ethics was ability to meet deadlines, dependability, strong work ethic, 
reliable, organization, professional etiquette, multi-tasking, and time management.  The second 
core area was communication where the highest-ranking skills were the ability to effectively 
communicate verbally, communications principles, and the ability to recognize communication 
barriers. The third core area was general education with the skills of correct use of grammar, 
spelling and punctuation; effective written communication; motivation; strong work ethic; willing 
to accomplish tasks and projects; self-starter; working knowledge of computers; web skills; 
Microsoft Office; and Adobe Creative Suites being the most important (Morgan, 2011). 
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Competencies for agricultural communications graduates were identified by the employers 
that hire those students (Clem, 2013). The competencies were classified into seven different 
categories of writing and grammar, communication skills, agriculture, technology, personal skills, 
specific skills, and business. Writing and grammar focused on the importance of grammar, spelling, 
and punctuation; peer editing; and the use of AP style. Communication skills were geared toward 
audience perception and properly communicating to the audience. Agriculture leaned toward 
understanding general agriculture and the issues within the industry as well as seeing agriculture 
from a broader perspective. The Adobe Creative Suite and Microsoft Office programs were the 
main focus within the competencies for technology. Personal skills referred to “soft” or “people” 
skills not typically taught in classroom. Finally, business skills focused on project planning and 
management, teamwork, and business principles.  

The highest competencies ranked over time were trustworthiness; compose well thought-
out written pieces; ability to distill a lot of information into simple, easily understood 
communications messages; effective written communication for formal communications; clearly 
articulate writing; strong interpersonal skills; and reliable. These competencies lie in the personal, 
writing, and communication categories (Clem, 2013).  

Clem (2013) also sought to determine the competencies university faculty members ranked 
most important based on the competencies identified by industry professionals. The top ranking 
competencies were understanding multiple writing styles; individual is a lifelong learner that seeks 
to remain on the cutting edge of the profession; committed to a project; trustworthy; reliable; always 
be respectful; and create and maintain relationships.  

Chesher (2014) looked to examine the regularly occurring responsibilities of current 
agricultural communications industry professionals. Responsibilities included the use of social 
media, public relations, marketing, management, online content/website development, editing, 
photography, advertising, writing, graphic design, and video production. Professionals also ranked 
client relationships, critical thinking, agricultural issues, and strategic planning as important skills 
for a graduate to have when entering the work force based on current industry responsibilities 
(Chesher, 2014).  

Research Objective Two  

Literature were examined for skills, abilities and knowledge already being taught at various 
collegiate agricultural communications programs. Cartmell (1993) examined skills already being 
taught to students in college and included writing, graphic design and layout, public relations, 
speech, and English. McGaha (2000) found the highest ranking skill being taught in agricultural 
communications programs was using effective written communication followed by using effective 
verbal communication, teamwork, project management, and accessing and utilizing a variety of 
information sources. 

DuBois (2009) focused on skills being taught in college programs. The most prevalent 
skills in order of importance were (1) public relations, (2) journalism and mass communications, 
(3) journalism, (4) communication, (5) marketing, (6) English, (7) agricultural communications and 
journalism, (8) advertising. Chenault (2009) also discovered skills currently being taught in 
programs: print journalism, English, liberal arts, and public relations.  

Watson and Robertson (2011) examined skills in agricultural communications program 
curriculum. These skills were writing with proper grammar, spelling, and punctuation; describing 
agriculture to the public; conflict resolution; teamwork; fixing barriers of communication; working 
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under pressure; understanding design and layout; developing an effective campaign; and reporting 
a topic from multiple points of view.  

Miller et al. (2015) sought to evaluate the current agricultural communications programs 
around the nation to determine which courses were currently being taught as well as concepts that 
could be taught the future. Course subjects taught at that time included public relations; campaigns 
or crisis communications; reporting or feature writing; websites or social media; general 
agricultural communications; and capstone or seminar.  Participants of that study predicted they 
would add courses in the next five years in the following subjects:  capstone, social media in 
agriculture, an introductory course, global agricultural communications and development, 
photography, publication and design, and risk and crisis communication. 

Cannon, Specht, and Buck (2014) analyzed course descriptions from 35 agricultural 
communications programs and found that writing based courses were the most popular offerings 
nationwide. Introductory agricultural communications courses, internship, writing for publications, 
and graphic design courses were also commonly offered.  Research, study abroad, and international 
courses were the least offered at that time.  

Research Objective Three 

Through all of the research conducted, common themes regarding the skills employers 
desired from graduates emerged. The researchers classified these skills in five broad categories 
with more specific skills in those categories. These broad categories were created by the repeating 
skills and traits within the category across all literature, not every skill mentioned. For example, 
writing, journalism, and grammar, were all skills present in the data but could all be combined into 
written communication. Over time, writing, as a broad category, has remained the top skill 
employers expect a recent agricultural communications graduate to possess. Character skills have 
also remained a predominantly desired skill, followed by visual and technical skills and oral 
communications skills. 

The same method of classification was applied to the common themes of skills being taught 
in undergraduate programs. The skills align for the written communication, visual and technical 
skills, and oral communication skills categories. Employers desire soft skills in graduates such as 
time management, dependability, responsibility, ethics, and trustworthiness, which were classified 
in the character skills category.  Figures 1, 2, 3, and 4 show the skills that aligned between the skills 
desired by employers and the skills taught by undergraduate programs, as well as the skills that did 
not align. Although courses specifically labeled as soft skills may not exist, many faculty members 
would argue these skills are incorporated into various courses through lessons on professionalism, 
team projects, critical thinking, and service learning.  
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Figure 2. Written communication skills. Diagram demonstrates common skills desired by 
employers and those taught in undergraduate programs for the written communications theme.  

 

Figure 3. Character skills. Common skills desired by employers and those taught in undergraduate 
programs for the character theme.    
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Figure 4. Visual and technical skills. Common skills desired by employers and those taught in 
undergraduate programs for the visual and technical theme.  

 

Figure 5. Oral and other communications skills. Common skills desired by employers and those 
taught in undergraduate programs for the written communications theme.    
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Conclusions and Discussion 

In a world where technology dominates communications, the basics still remain:  accuracy, 
good writing, proper planning, interviewing, verbal skills, and public relations. They were 
important with the earliest literature in this study, and they are important with the most recent. 

Based on the information analyzed and examined in the literature, an area missing in the 
curriculum that was found to be of importance in previous literature is accurate reporting. Again, 
this may be incorporated into numerous courses, but with this being an area of emphasis for 
previous studies involving professional communicators, it should remain a continual area of focus.  

For the most part, the skills desired by the industry as mentioned in previous literature align 
with the skills being taught in agricultural communications programs. The researchers realize many 
agricultural communications courses incorporate character or soft skills, but it is still important to 
ensure students are placed in situations that allow them to develop skills such as time management, 
reliability, dependability, conflict resolution, ethics, responsibility, and others.  This can be 
accomplished through internships, service learning, team-based projects, research projects, study 
abroad, student organizations, and other higher-level thinking course assignments.  

To conclude, agricultural communications programs should ensure graduates master 
accurate writing and editing while having a good skill set in video production, the Adobe Creative 
Suite, page layout, Web design, and photography. Rarely does an agricultural communicator solely 
write or shoot photos as a career; rather, graduates typically use lots of skills in any given day. It is 
extremely important for graduates to be able to do the aforementioned skills; however, based on 
the literature reviewed for this study, writing is most important.  

Recommendations for future research 

The skills, abilities, and knowledge desired from agricultural communications graduates 
by various entities as well as the skills, abilities, and knowledge already being taught in various 
collegiate agricultural communications programs were all examined in this literature review. The 
research showed the effectiveness of the current process in teaching agricultural communications 
students to be better professionals in the world tomorrow, however, there were still many areas of 
research that could be studied further.  

The researchers feel certain there are more research studies on this topic; however, they 
were difficult to locate. Several national and regional research conferences that agricultural 
communications researchers typically attend do not consistently post proceedings, so the 
researchers were unable to obtain copies of the manuscripts.  In addition, the researchers noticed 
many of these studies were theses or dissertations, yet a manuscript was not published in the typical 
agricultural communications journals or conferences.  Agricultural communications faculty desire 
these types of studies to help guide the development of their programs, so publication of quality 
theses and dissertations is encouraged. 

The researchers noticed only a few studies focused on the students. It is important to 
understand their expectations, desired skills, and satisfaction with the degrees. Focusing on the 
student perspective is a strongly suggested area of future research, especially when considering 
Finch and Crunkilton’s (1999) Program System Model states that students should be major 
contibutors to the academic program.  
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Using Cognitive Dissonance to Theoretically Explain 
Water Conservation Intentions 
Anil Kumar Chaudhary1, Alexa J. Lamm2, & Laura A. Warner3 

Abstract 

Water is a scarce resource in Florida. There is an immediate need to reduce the stress on water 
resources and make the availability of water more sustainable by encouraging engagement in water 
conservation among the residents of Florida. This study examined how the future intentions of high 
water users in Florida] to conserve water outdoors were influenced by cognitively dissonant 
attitudes and behaviors. The independent variables used in the study were: government trust, 
current water conservation practices, political beliefs, and homeowners’ associations (HOA) 
membership. The results to study indicated that higher trust in government and current engagement 
in water conservation behaviors promotes water conservation, while conservative political belief 
and HOA membership restrict water conservation. The independent variables (government trust, 
current water conservation practices, political beliefs, and HOA membership) also significantly 
predicted 30% of the variation in water conservation behavioral intentions. Level of engagement 
in current water conservation behaviors had the highest effect on future intent to conserve water. 
Extension educators, managers at water utility companies, and other agricultural educators are 
encouraged to consider cognitive dissonance among their target audiences as it can be used to 
promote water conservation. 

Keywords: cognitive dissonance, HOA membership, high water users, government, political 
beliefs, water conservation  

Notes: This work was funded by the UF/IFAS Center for Landscape Conservation and Ecology 
and the UF/IFAS Center for Public Issues Education in Agriculture and Natural Resources. 

Introduction 

Water is a very important natural resource that supports human life, sustains ecological 
balance, and supports economic activities around the world (Hurlimann, Dolnicar, & Meyer, 2009). 
Human beings use water for a variety of purposes including daily consumption, kitchen and daily 
ablutions, maintenance of lawns and landscapes, recreation, industrial and transportation needs, 
hydroelectric services, and maintenance of plants and natural resources (Marandu, Moeti, & 
Joseph, 2010). An increased disparity between water availability and sustainable water supply 
needs has been recognized in recent decades due to a surge in population growth, urbanization, 
industrialization, increased agricultural irrigation, and climate change (Adams et al., 2013; 
Jorgensen, Gaymore, & O’Toole, 2009; Qaiser, Ahmad, Johnson, & Batista, 2011; Wolters, 2014). 
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All these factors have contributed to making water a scarce resource around the world (Adams et 
al., 2013; Wolters, 2014). Considering the stress on water resources in the U.S., it has been 
predicted by Spencer and Altman (2010) that by 2050 one-third of all U.S. counties will face the 
issue of water scarcity.  

Due to pleasing landscapes and serene beaches, Florida has recently experienced intense 
population growth (Marella, 2014). From 1950 to 2010, the population of Florida increased by 
16.03 million (580%) (Marella, 2014). Due to cultural norms in Florida for pleasing landscapes, 
residents pump thousands of gallons of water to their lawns and landscapes; a number way beyond 
that required by plants (Baum, Dukes, & Miller, 2005; Haley, Dukes, & Miller, 2007; Monaghan, 
Ott, Wilber, Gouldthorpe, & Racevskis, 2013). Residents in Florida consume 71% of the total 
public-supplied water just for irrigation of their lawns and landscapes (Baum et al., 2005; Haley et 
al., 2007). The cultural norms for pleasing landscapes combined with increased population, water 
pollution, urbanization, and industrialization caused Florida water withdrawals (fresh and saline) 
to increase it by 465% (12,334 Mgal/day) over a period of 60 years (1950-2010) and made water a 
scarce resource, with increased stress on water bodies (Marella, 2014). 

To reduce the stress on water resources in Florida, and make the availability of water more 
sustainable, engagement in water conservation among the residents of Florida is an immediate need 
for all water management authorities (Fielding et al., 2013; Gregory & Di Leo, 2003; McCready, 
Dukes, & Miller, 2009; Qaiser et al., 2011). To manage the limited water resources and encourage 
water conservation, Extension and agricultural educators need to understand not only how people 
use water, but also the cognitive and behavioral aspects of water conservation (Gorham, Lamm, & 
Rumble, 2014; Gregory & Di Leo, 2003; Lamm, Lamm & Carter, 2015; Leal, Rumble, & Lamm, 
2015; Warner, Lamm, Rumble, Martin, & Cantrell, 2016). The most important group to target for 
the promotion of water conservation would be high water users, as they utilize most amount of 
water (Huang, Lamm, & Dukes, 2016; 2017). Huang et al. (2016) compared high water users with 
the general public and found that compared to general public, high water users were wealthier, had 
obtained a higher level of education, and lived in a homeowner’s association (HOA). High water 
users were also found to less likely to practice water conservation and other related social behaviors 
compared to the general public (Huang et al., 2016). Due to limited availability of funding and 
resources (Peters & Franz, 2012) among Extension and agricultural educators, it is more feasible 
to target high water users rather than the general population, as most water will be saved by 
changing water use behavior within this group. 

Many studies have considered financial factors to explain water use and conservation. 
Financial factors include water price (Terrebonne, 2005), incentives including rebates on use of 
water saving technologies (Campbell, Johnson, & Larson, 2004; Renwick & Green, 2000), and 
characteristics of property owned (e.g., size of the house, age of the house, lot size, availability of 
lawn and pools) (Baum et al., 2005; Campbell et al., 2004; Haley et al., 2007; Olmstead, Hanemann, 
& Stavins, 2003; Syme, Shao, Po, & Campbell, 2004). A vast body of literature on the other side 
asserts water conservation can be better explained through nonfinancial factors such as attitude 
(Clark & Finley, 2007), values (Buttel, 1987), behavioral intentions (Clark & Finley, 2007; Lam, 
1999), cognitive schemas (Dickerson, Thibodeau, Aronson, & Miller, 1992), and norms (Clark & 
Finley, 2007; Kumar Chaudhary & Warner, 2015; Lam, 1999). Even though economic factors 
(dollars saved) have a direct influence on consumption of water resources, they alone may not be 
enough to bring change to a complex environmental behavior change such as water conservation 
(Gardner & Stern, 1996). This research focuses on the nonfinancial factors that may explain 
behavioral intentions. A thorough understanding of nonfinancial factors that influence the water 
conservation behaviors of an individual may assist Extension and agricultural educators and water 
authorities in promoting water conservation and assist in the design of effective water conservation 
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educational programs (Gregory & Di Leo, 2003; Huang et al., 2017). This research fits within 
priority seven of the national research agenda (Roberts, Harders, & Brashears, 2016) as it focuses 
on increasing understanding of how to educate and communicate about one of the world’s most 
pressing issues: water. 

Conceptual Framework 

This study utilized cognitive dissonance theory proposed by Festinger (1957) to 
conceptually explain and interpret the findings of the study. Cognitive dissonance theory is widely 
applied in social psychology to explain the relationship between attitude and behavior and the 
adoption of specific behaviors over other alternative behaviors (Metin & Camgoz, 2011). 
According to cognitive dissonance theory, an individual can have a pair of cognitions that may be 
relevant and irrelevant to each other. Two relevant cognitions either agree with each other, also 
referred to as consonant, or disagree with each other, referred to as dissonance (Harmon-Jones, & 
Mills, 1999). In the situation of cognitive dissonance a person feels psychologically uncomfortable 
and is motivated to reduce the dissonance by either removing the opposing 
knowledge/attitude/behavior, accepting new consonant cognitions, reducing the importance of  
opposing knowledge/attitude/behavior, or increasing the importance of newly adopted consonant 
cognitions (see Figure 1; Cummings & Venkatesan, 1976; Dickerson et al., 1992; Festinger, 1957; 
Greenwald & Ronis, 1978; Harmon-Jones & Harmon-Jones, 2008; Harmon-Jones & Mills, 1999).  

 

Figure 1. Cognitive dissonance associated with water conservation decision-making 

An example of cognitive dissonance as exhibited in Figure 1 could be if an individual holds 
pro-environmental behavior such as water conservation in high regard but currently wastes water 
by irrigating their lawn during rainy days. Cognitive dissonance is created because of negative 
emotions related to wasting water. To resolve the negative emotions and bring their beliefs and 
action into alignment to reach consonant, the individual would have to change their behavior by 
cutting off irrigation during rainy days (Vining & Ebreo, 2002).  
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The cognitive dissonance theory was used to promote a variety of behaviors including 
reduction in electricity consumption (Kantola, Syme, & Campbell, 1984), water conservation 
during shower (Dickerson et al., 1992), environmentally responsible behaviors (Thøgersen, 2004), 
and environmental attitudes and behaviors (Martinsson & Lundqvist, 2010). In a meta-analysis of 
87 published reports containing 253 experiments testing the pro-environmental behavior, 
Osbaldiston and Schott (2011) found experiments using cognitive dissonance theory provided the 
largest overall effect size (g = 0.93) on pro-environmental behaviors compared to the use of other 
physiological factors such as goals, social modeling, rewards, prompts, justification, commitment, 
feedback, and instructions.  

Next few paragraphs describe the specific variables used in the study that can allow 
researchers to use cognitive dissonance theory to explain the intentions of high water users to 
engage in water conservation behaviors. 

Current Water Conservation Behavior/Habits 

In a meta-analysis, Ouellette and Wood (1998) showed that regular past behaviors/habits 
affect the future behavior of an individual directly with no dependencies on other variables such as 
attitudes, subjective norms, intentions, and perceived behavioral control. Regular behavior/habits 
can be defined as “the result of automatic cognitive processes, developed by extensive repetition, 
so well-learned that they do not require conscious effort” (Ronis, Yates, & Kirscht, 1989, p. 219). 
Habits can be classified as purely habitual, where the behavior is repetitive and involuntary with 
no involvement of cognitions such as washing clothes and watering of lawn (Aitken, 1992) or 
purely cognitive, where an individual has control over the behavior and uses his/her cognitive 
decision to perform a behavior such as the installation of a rain barrel to conserve water (Svenson, 
1992). Aarts, Verplanken, & van Knippenberg (1998) found that habits can supplement the 
evaluating decision of an individual to form a specific attitude towards the behavior in question. 
An individual who is habitual in their current engagement in water conservation behaviors is more 
likely to engage in water conservation behavior in the future (Barr & Gilg, 2007).  

Political Beliefs/Ideology 

Political beliefs/ideology is an important characteristic that influences individuals’ 
environmental views and actions (Larson, Wutich, White, Muñoz-Erickson, & Harlan, 2011; 
Schaaf, Ross-Davis, & Broussard, 2006). Political views can explain the attitudes of the public, 
especially when efforts are made by the government to ensure availability of water (Larson & 
Santelmann, 2007). In the U.S., political beliefs are typically spread on a continuum between liberal 
and conservative, where people with liberal views associate importance with equality, 
humanitarianism, public action (Larson, 2010), and emphasize the welfare of a whole community 
(McConochie, 2011). Conservatives emphasize law and order, tend to deny human-induced climate 
changes, and are less concerned about environmental protection than their liberal counterparts 
(Larson, 2010; Larson et al., 2011; McConochie, 2011). Liberals have more pro-environmental 
views than conservatives (Johnson, Bowker, & Cordell, 2004; Larson et al., 2011). Pro-
environmental behaviors are often influenced by the values and beliefs an individual hold towards 
individualistic versus collective actions (Larson et al., 2011). Conservatives are more 
individualistic than liberals and oppose the intervention of government as it relates to water 
consumption and pricing (Larson et al., 2011).  
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Government Trust 

Institutional trust is required to encourage water conservation behavior among the general 
public. Research has shown intentions to conserve water increase if government support for water 
conservation efforts increases (Heiman, 2002; Huang & Lamm, 2015; Jorgensen et al., 2009). It 
can be said that, if an individual trusts water authority and perceive the government is also making 
efforts to ensure a sustainable water supply then willingness of an individual to save water increased 
(Jorgensen et al., 2009).  

Membership in a Homeowners’ Association 

Homeowners’ associations (HOAs) are the governing body created to oversee homeowners 
in a community. HOAs make decisions for the betterment of the community, including decisions 
about management of community lawns/landscapes (Dyckman, 2008; Turner, & Ibes, 2011). 
HOAs also act as liaisons between the community members and local planning departments 
(Austin, 2004). Each HOA has its own rules and regulations, which the members of the community 
have to abide (Austin, 2004; Dyckman, 2008). Based on their quasi-governmental structure, HOAs 
can either promote or inhibit water conservation (Dyckman, 2008). HOAs can mandate water 
conservation behaviors of community members by enforcing post-construction controls, and 
amendments to conditions and restrictions to landscape management (Dyckman, 2008). However, 
HOAs were traditionally regarded as a hindrance to water conservation but could be utilized as an 
entry point to reduce water demand among residents (Dyckman, 2008; Turner, & Ibes, 2011). 
According to Cook, Hall, and Larson (2011) for residential landscape, there is a gap in "the link 
between social drivers and ecological outcomes of management decisions" (p. 19) and future 
research is needed to fill the gap by studying HOAs. 

Purpose and Research Questions 

The purpose of this study was to understand how the intentions of high water users in 
Florida to conserve or not conserve water outdoors were influenced by cognitively dissonant 
attitudes and behaviors. The specific research questions used to address the purpose of this study 
were: 

1. How do current water use behaviors influence future intentions to conserve water? 
2. How do political beliefs of high water users dictate water conservation behavioral 

intentions? 
3. How does perceived support from the government influence water conservation 

behavioral intentions? 
4. How does membership in an HOA affect water conservation behavioral intentions? 

Methodology 

This cross-sectional study was part of a larger research project undertaken to understand 
the public opinion of high water users in Florida towards water conservation and other water-related 
issues. The data for the study were collected using a researcher-developed online survey. The 
survey instrument was adapted from the 2012 RBC Canadian Water Attitudes Study (Patterson, 
2012). The target population of the study was high water users in Florida because this population 
has the high potential to conserve water (Huang et al., 2016; 2017).  The target population had 
specific characteristics: have an irrigated lawn/landscape on their property, they control the 
irrigation, they hire an outside landscape company to maintain their property, and they belong to 
one of the four metropolitan counties of Florida which are reputed for high water consumption. 
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Due to unavailability of above-mentioned target population’s sampling frame (Kumar Chaudhary 
et al., 2017; Huang et al., 2016, Warner, Kumar Chaudhary, Lamm, Rumble, & Momol, 2017; 
Warner, Rumble, Martin, Lamm, & Cantrell, 2015), a purposive sample (N = 932) was acquired by 
a web-based survey sampling company using a non-probability opt-in sampling method. In the 
absence of existing sampling frame, it is the researchers' responsibility to select the best available 
sample, which has limited sampling frame error (Burns & Bush, 2003). Even though non-
probability opt-in samples struggle with non-representation of the target population (Bryman, 
2008), they are often used in the absence of target populations’ sampling frame (Baker et al., 2013). 
For non-probability opt-in samples, compared to response rates in probability-based samples, 
participation rates are reported, where participants are invited to complete the survey until the 
specific target population quota is full (Baker et al., 2013). The participation rate for the current 
study was 26.7%, where out of 3,494 participants who were invited to complete the survey, 932 
usable responses were received. Table 1 details the demographics of the high-water user 
respondents in the state of Florida. 

Table 1 

Demographics of High Water User Respondents (N = 932) 

 n % 

Sex   

  Male 448 48.1 

  Female 484 51.9 

Race   

  African American 41 4.4 

Asian 14 1.5 

 Caucasian/White 871 93.5 

 Native American 5 .5 

 Hispanic Ethnicity 63 6.8 

Age   

         18 - 29 21 2.3 

         30 - 39 92 9.9 

         40 - 49 108 11.6 

         50 - 59 188 20.2 

         60 - 69 313 33.6 

         70 - 79 188 20.2 

        80 years and older 22 2.4 
 

  



Chaudhary, Lamm, & Warner Using Cognitive Dissonance … 

Journal of Agricultural Education 200 Volume 59, Issue 4, 2018 

Table 1 (continued) 

Demographics of High Water User Respondents (N = 932) 

 n % 

Education   

  Did not obtain a high school diploma 1 .1 

  High school diploma 55 5.9 

  Some college education 153 16.4 

  2-year college degree 94 10.1 

  4-year college degree 355 38.1 

  Graduate degree 274 29.4 

Annual Household Income   

       $50,000 to $74,999 244 26.2 

       $75,000 to $149,999 461 49.5 

       $150,000 to $249,999 167 17.9 

       $250,000 or more 60 6.4 

Political Affiliation   

  Republican 346 37.1 

  Democrat 281 30.2 

  Independent 211 22.6 

  Non-Affiliated 84 9.0 

  Other 10 1.1 
 

The dependent variable of the study was behavioral intentions to conserve water, which 
was conceptualized as the perceived future actions/activities of an individual that promotes the 
sustainable availability of water, especially changes in lawn/landscaping irrigation behaviors. The 
behavioral intentions were captured using eight statements measured on a five-point Likert-type 
scale (1 = very unlikely, 2 = unlikely, 3 = undecided, 4 = likely, 5 = very likely) with an additional 
not applicable response option. Some examples of statements were: Only water your lawn in the 
morning or evening; reduce the number of times a week you water your lawn; modify my landscape 
so that a portion is not irrigated. The index score for behavioral intentions was calculated by taking 
the average of the eight statements, while respondents who selected not applicable were excluded 
from the analysis.  

Among independent variables, the current water conservation behavior was measured 
using 10 statements measured on a three-point Likert-type scale (1 = yes, 2 = unsure, and 3 = no). 
Some current water conservation behaviors were: I avoid watering my lawn in the summer; I let my 
sprinklers run when it has rained or is raining; I have low-water consuming plant materials in my 
yard; I use a smart irrigation controller. For further analysis of the current water conservation 
behavior variable, the results were dummy coded with baseline coded as 0 (not following the water 
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conservation behavior), and the remaining coded as 1 (following the water conservation behavior). 
The residents who selected unsure were excluded from further analysis. The index for current water 
conservation behavior was calculated by summing the responses to the ten statements. Therefore, 
the responses could range from zero to 10.  

The political beliefs/ideology variable was measured using a single statement with a five-
point Likert-type scale (1 = very liberal, 2 = liberal, 3 = moderate, 4 = conservative, and 5 = very 
conservative). For further analysis, very liberal and liberal were recoded as liberal and very 
conservative and conservative were coded as conservative and moderate was made missing. To 
utilize this variable in multivariate analysis, it was dummy coded with liberal as the baseline with 
a code of zero and conservatives coded as one. 

Government trust was measured using three statements measured on a five-point Likert 
scale (1 = strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, and 5 = 
strongly disagree). The government trust statements were: I feel I have choice to use the strategies 
provided by the government in order to help the environment; the government gives me the freedom 
to make my own decisions in regards to the environment; I feel I have the choice to participate in 
the environmental programs established by the government. The index for government trust was 
calculated by taking the average of the three statements. The last independent variable, membership 
in an HOA was measured using a single statement asking whether or not residents were a member 
of an HOA and measured on a yes (1)/no (0) scale. Not being a member of an HOA was coded as 
zero and being a member of an HOA was coded as one. 

The face and content validity of the instrument was established by a panel of experts with 
specialization in horticulture, agricultural engineering, and social sciences. After an expert panel 
review, the instrument was pilot tested. Post-hoc reliability was calculated using Cronbach’s alpha 
and found satisfactory for both institutional (government) trust (0.80) and behavioral intentions 
(0.77). Post completion of experts’ panel review and pilot test, minor changes were made to the 
instrument. The data were analyzed using Statistical Package for Social Sciences (SPSS, version 
22.0; IBM Corp., Armonk, NY). Means and standard deviations were used to define the variables. 
Bivariate correlations were used to examine associations among all the variables used in the study. 
The associations were interpreted using Davis' (1971) convention with .01 to .09 indicating a 
negligible relationship, .10 to .29 indicating a low-level relationship, .30 to .49 indicating a 
moderate relationship, .50 to .69 indicating a substantial relationship, and greater than .70 
indicating a very strong relationship. Linear multiple regression (Field, 2013; Tabachnick & Fidell, 
1996) was used to see the combined effect of the independent variables on behavioral intentions 
and for assessing the effect sizes. All the assumptions of linear multiple regression (Field, 2013; 
Tabachnick & Fidell, 1996): multicollinearity, whether the residuals were independent, and 
assumptions of linearity were checked, and data satisfied all the assumptions. 

Results 

After removing the missing values for all variables, 282 responses were utilized in the final 
analysis. The descriptive statistics indicated respondents were either unsure or likely to save water 
in the future, respondents either unsure or agreed about their trust and freedom from government 
to participate in pro-environmental behaviors (see Table 2). For current water conservation 
practices, almost half of residents followed water conservation practices, while the other half did 
not; the sample consists of more conservatives (61%), and most respondents were members of their 
HOAs (72%). 
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Table 2 

Descriptive Statistics for Dependent and Independent Variables 

Variable M SD 

Behavioral intentionsa 3.79 0.70 

Government trustb 3.29 0.86 

Current water conservation practicesc 4.07 2.04 
Note. aScale: 1 = very unlikely, 2 = unlikely, 3 = undecided, 4 = likely, 5 = very likely; bScale: 1 = 
strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 = agree, and 5 = strongly 
disagree; cScale: Summed score of engagement in ten water conservation practices ranging from 
zero = does not engage to 10 = engages in all ten practices. 

The results of the bivariate correlations indicated behavioral intentions to conserve water 
have positive significant moderate correlations with government trust and current water 
conservation behaviors, and negative significant low correlations with political beliefs and 
association to HOAs (see Table 3). These findings exhibited that if respondents have trust in 
government then they are more likely to save water in the future. Respondents who have a habit of 
water conservation or are currently following water conservation behaviors are more likely to 
conserve water in the future. For political beliefs, if respondents had conservative political beliefs 
they were less likely to save water in the future, while on the other side if respondents had liberal 
political beliefs they were more likely to save water in future.  Last, if a respondent belonged to an 
HOA then the respondent was less likely to save water in the future.  

Table 3  

Bivariate Correlation Among Variables of Interest 

 
Behavioral 
Intentions 

Government 
trust 

Current water 
conservation 
behavior 

Political 
beliefs 

HOA 
Membership 

Behavioral 
Intentions 1.00 0.33** 0.43** -0.20** -0.12* 

Government trust      1.00  <0.01 -0.30**     -0.07 

Current water 
conservation 
behavior       1.00 -0.06     -0.06 

Political beliefs      1.00  0.17* 

HOA 
Membership          1.00 

Note. **p ≤ 0.001; *p ≤ 0.05; Strength of relationships (Davis, 1971): .01 - .09 = Negligible, .10 - 
.29 = Low, .30 - .49 = Moderate, .50 - .69 = Substantial, > .70 = Very strong. 

The regression model examining behavioral intentions to conserve water was significant 
(R2 = 0.30, F (1, 277) = 29.59, p ≤ .01) and explained 30% of the variation. Among the independent 
variables, only government trust (b = 0.24, t = 5.63, p ≤ .01) and current water conservation 
practices (b = 1.45, t = 8.34, p ≤ .01) were significant in explaining water conservation intentions 
(see Table 4). 
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Table 4 

Predicting Behavioral Intention 

Variable b p 

Current water conservation behavior 0.42 ≤0.01 

Government trust   0.30 ≤0.01 

HOA Membership -0.06 0.26 

Political beliefs -0.07 0.16 
 

Conclusions, Implications, and Recommendations 

 

To explain the behavioral intentions to conserve water, most researchers have used either 
the theory of planned behavior (Armitage & Conner, 2001; Clark & Finley, 2007; Trumbo & 
O’Keefe, 2001), theory of reasoned actions (Marandu et al., 2010) or moral/norm related theories 
such as the norm activation model (Monroe, 2003). The cognitive dissonance theory has not been 
adequately applied to understanding water conservation intentions except for the well-known 
experiment by Dickerson et al. (1992) conducted with female swimmers.  The current study fills 
this gap in the literature by applying cognitive dissonance theory to explain behavioral intentions 
to conserve water in the future using a non-experimental situation. However, it is advised that the 
findings of the study be interpreted cautiously due to the utilization of a convenience sample. For 
this study, we collected data only from high water consuming areas and used a non-probability 
sampling opt-in panel. The results may be different if data were collected from a random sample 
of the general population.  

The most significant conclusion of our study was that high-water users who hold liberal 
political beliefs, have trust in government, currently engaged in water conservation behaviors, and 
who were not the part of HOAs were more likely to conserve water in the future. When it comes to 
complex behaviors like water conservation, people prefer convenient and familiar behaviors 
compared to more complex behaviors (Syme, Nancarrow, & Seligman, 2000). The results of this 
study revealed that it is more likely for residents to conserve water if they are habitual or currently 
engaged in water conservation behaviors, such as avoiding watering of lawns in summer months. 
The above findings can be justified using cognitive dissonance theory. For example, when residents 
report the intentions to conserve water but habituated to wastewater, cognitive dissonance may 
have enforced the need to be consistent with their behaviors by changing their water wastage habits 
to water conservation habits (Thøgersen, 2004).  

When it comes to governmental trust, if an individual realized the government was 
providing freedom to its citizens while making efforts to sustain available water resources, residents 
who were not saving the water may felt cognitive dissonance and tried to modify their behaviors to 
align with the governmental or social norms (Heiman, 2002; Jorgensen et al., 2009). People with 
liberal political beliefs were more supportive of pro-environmental behaviors such as water 
conservation and this belief is further confirmed by the current study (Larson et al., 2011; Larson, 
2010). It is evident that conservatives with a willingness to save water in the future feel cognitive 
dissonance and try to increase their conservation of water rather than doing nothing (Larson, 2010).  
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When people live in an HOA they are obliged to follow set rules and regulations and may 
have limited control of lawn/landscaping decisions and this may have limited high water users in 
the study to engage in water conservation behaviors. As a result of pro-water conservation 
behaviors and a desire to reduce cognitive dissonance created by HOA policies and procedures, 
community members can try to accommodate the pro-water conservation behaviors in their 
landscaping agendas, as managers of HOAs are composed of community members (Dyckman, 
2008; Turner, & Ibes, 2011). 

Based on the results of this study, it is evident that cognitive dissonance can be successfully 
utilized to explain water conservation behaviors. It is recommended that Extension educators 
should use the cognitive dissonance theory to encourage water conservation among their target 
audiences. For example, Extension educators can do public commitment ceremonies where 
residents commit to saving water in the future. After the commitment sessions, in the upcoming 
months based on actual use of water, Extension educators can provide feedback using utility bills 
indicating that you committed to saving water but currently have not reduced consumption. The 
continuous feedback would encourage the dissonance among residents and would encourage 
residents to conserve water in order to reduce the cognitive dissonance (Kantola et al., 1984). 
Managers at water utility companies and other agricultural educators who want to promote water 
conservation among urban residents specifically high-water users in their respective jurisdictions 
can use these study findings to design and deliver water conservation educational programs. For 
example, managers at water utility companies who are targeting high water users in HOAs who 
also intended to conserve water can promote moral norms among HOA administrators to activate 
the thought that water conservation is a good practice and later work with them to promote policies 
and procedures that support water conservation. Agricultural educators promoting water 
conservation should first understand water use behaviors of their target audiences along with how 
much trust their target audience have in government that it supports water conservation efforts 
because these factors predicted the future intent to engage in water use behaviors.  

The results reported in this cross-sectional study are one snapshot and it is recommended 
that similar studies need to be replicated over a different time of year to ascertain that results of the 
study withhold, and they are not sensitive to specific time of the year and one specific convenience 
sample used in the study. We used the convenience sample of high water users for this study, and 
we recommend that future researchers apply the cognitive dissonance theory to study water 
conservation behavior of the general population through a random sample. Future researchers are 
encouraged to use additional variables than those used in this study such as morals of individuals 
(Aronson, 1997; Thøgersen, 1999; Thøgersen, 2004), as the strength of moral norms can guide 
certain behaviors such as water conservation. We also recommend studying the relationship 
between independent variables used in the current study and actual behavior adopted, as it is well 
indicated by the literature that there is always a discrepancy between behavioral intentions and 
actual behavior adopted (Hurlimann et al., 2009; Truffer, Markard, & Wustenhagen, 2001). As 
discussed in the introduction of this study that financial factors (e.g., water price, incentives, and 
property characteristics) explain water conservation behaviors, future research should examine 
effect of financial factors in addition to social and behavioral factors discussed in this study on 
water conservation behaviors. Environmental attitudes, such as attitude towards water conservation 
have an influence on water conservation behaviors (Clark & Finley, 2007), future researchers can 
consider attitude towards water conservation in addition to cognitive dissonance theory variables 
to explain water conservation behaviors. Since the study used cognitive dissonance theory to 
explain the findings of the study after the fact, future research can use cognitive dissonance more 
thoroughly ingrained in the study where cognitive dissonance guide the development of the 
intervention if used, and development of data collection instruments. Even though study targeted 
high water users and explained their water use behaviors, the researchers have not looked at ways 
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to segment high water users into meaningful subgroups. Future research can look at ways to 
segment the high-water users using meaningful segmentation criterion because after segmentation 
Extension and agricultural educators, and managers at water utility companies can effectively use 
cognitive dissonance with a targeted subgroup to promote water conservation.  
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Can they Relate? Teaching Undergraduate Students 
about Agricultural and Natural Resource Issues 
Alexa J. Lamm1, Jessica Harsh2, Courtney Meyers3,& Ricky W. Telg4 

Abstract 

Undergraduate students should be able to identify relationships between agricultural and natural 
resources (ANR) issues to be prepared for ANR sector jobs. The purpose of this study was to 
determine if communication courses focused on teaching about ANR issues influenced students’ 
understanding of the relational nature of these issues. A pre/posttest research design was given to 
undergraduate students enrolled in communication courses at three universities that addressed 
communicating about nine ANR issues. After descriptive analysis, the data was visualized and 
density was calculated using social network analysis software. Prior to the course, the strongest 
perceived relationship was between food safety and food security, followed by water and animal 
health. After the course, the strongest perceived relationship was between water and food security, 
followed closely by water and conservation. Visually, water was central to the network of issues, 
followed by food security, and conservation. The density of the perceived interconnectedness of the 
issues indicated the respondents did perceive the nine ANR issues were more closely related after 
taking the course than before. In this case, courses focused on communicating about ANR issues 
assisted students in being able to convey how these issues are interdependent, preparing them for 
the workforce.  

Keywords: agricultural and natural resource issues; relationships; undergraduate students; 
communication; social network analysis 

Notes: This project was supported by Higher Education Challenge Grant no. 2015-08062 from the 
USDA National Institute of Food and Agriculture. 

Introduction 

Undergraduate students in colleges of agriculture are the future of the agricultural and 
natural resources (ANR) workforce and must be prepared to handle the many and varied issues – 
both individually and collectively (DiBenedetto, Lamm, Lamm, & Myers, 2016) – facing the 
agricultural industry today (United States Department of Agriculture – National Institute of Food 
and Agriculture, n.d.). Some of the issues include food insecurity (DiBenedetto et al., 2016),  
natural resource management, energy consumption, climate change, and agricultural production 
(Andenoro, Baker, Stedman, & Pennington Weeks, 2016).  
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These issues are not independent of one another, but rather, they are all connected. For 
example, food security and the use of biotechnology, including genetic modification (which can be 
seen as contentious), are intertwined. Biotechnology is viewed by many as a solution to the food 
demands of an ever-growing population through the use of genetic modification (GM) (Godfray et 
al., 2010; LaJeunesse, 2015). Using biotechnology also impacts marketing and trade because GM 
crops increase yields and decrease inputs (Godfray et al., 2010; LaJeunesse, 2015), thereby 
increasing the potential for additional export availability that could assist in alleviating poverty in 
hard-to-reach parts of the world. Not only is biotechnology intertwined with food security, but also 
it is often discussed regarding food safety. Only 37% of Americans trust that GM food is safe to 
eat (Funk & Rainie, 2015) despite the scientific community repeatedly finding GM food safe to 
consume (National Academy of Sciences, 2016; Nicolia, Manzo, Veronesi, & Rosellini, 2014).  

Food safety, food security, and animal health are also connected. Concerns have risen 
related to animal antibiotics affecting human health because of possible antibiotic residue (Lee, 
Lee, & Ryu, 200l; National Research Council, 1999). In a study of consumers in Florida, over half 
of the respondents expressed concerns about antibiotic residue in meat products (Anderson, Ruth, 
& Rumble, 2014), even though the use of antibiotics has improved animal health and productivity 
to increase meat production over the last few decades (McDermott et al., 2002).  

Animal health issues have also been impacted by invasive species, which leads to food 
security issues. In 2016, screwworm flies from South America and the Caribbean (Nordile, 2016a) 
caused alarm because this invasive species can be detrimental to livestock producers’ herds 
(Nordile, 2016b). Thus, the invasive species had the potential to impact food security if the outbreak 
had not been handled cautiously. According to Huang, Rumble, and Lamm (2014), land misuse can 
be a result of the “introduction of non-native species” (p. 26). Huang and Lamm (2016) found 
Floridians expressed concerns about invasive species affecting ecosystem conservation. Not only 
do invasive species affect the conservation of land and water resources, but water issues impact 
conservation of the land. Huang, Lamm, and Rumble (2016) found respondents expressed concerns 
about animal waste and water run-off/quality as factors impacting conservation of the land. If the 
land was not conserved properly, it could impact food security should the land become unsuitable 
for farming.  

Another factor making food production more difficult is climate change and variability. As 
the climate continues to change, agriculture has to adapt (United Nations, 2015). Using 
biotechnology, researchers have begun to combat the effects of climate change. For example, GM 
drought-tolerant sorghum with genetics resistant to stalk rot is being produced (Tesso, Claflin, & 
Tuinstra, 2005) to alleviate the losses associated with extreme weather events and lack of water 
availability.  

Food security is also connected to water (Andenoro et al., 2016). Simply put, both crops 
and livestock require water. Mismanagement and scarcity of water resources impact the quality and 
sustainability of food, which impacts food security. The connections above are not the only 
connections between ANR issues. These examples serve as evidence as to why it is imperative to 
educate undergraduate students on ANR issues and help them develop an appreciation for the 
connectedness of the issues they will wrestle with as they become the leaders the ANR industry 
needs to advance the field. 

It is important students learn how these issues interconnect with one another. 
Communication courses are a good place to start; students learn about a variety of ANR issues and 
how to discuss them appropriately in one learning environment. Courses that foster learning about 
the connectedness of issues help students become better equipped to address these controversial 
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and complex ANR issues. Currently, there is a lack of research identifying the potential benefits of 
a course that includes this type of learning. One of those benefits is students comprehending the 
connectedness of the many issues facing the industry. This research explored the benefits of 
communication courses that include lessons about ANR issues in regard to how students perceived 
the interconnectedness of ANR issues.  

Conceptual Framework 

The concept of contextual learning was used as the framework for this study, which was 
originally derived from experiential learning theory (Dewey, 1938) and brain-based theory (Caine 
& Caine, 1991). Contextual learning theory is often used to guide student-driven education because 
the educational materials are directly applied to students’ lives. Communication courses focused 
on learning about ANR issues are student-centered with courses designed to help undergraduate 
students understand ANR issues and realize the issues do not stand alone. By focusing on 
contextual learning, students learn to think critically and actively apply knowledge to complex 
situations (Baker & Robinson, 2016).  

In contextual learning, the experience of the classroom help students make connections 
between issues and how they play out in the real world because direct experience with an issue is 
expected to impact later experiences (Dewey, 1938). While students are not in a real-life situation 
when in the classroom, using techniques driven by contextual learning allows them to be presented 
with real issues the ANR industry faces and are able to gain knowledge (Roberts, 2006) they can 
apply later in their careers. Through contextual learning, students gain continuity, which promotes 
the growth of learning and the ability to better conceptualize connections between concepts 
(Dewey, 1938).  

Knobloch, Ball, and Allen (2007) found high school and middle school student teachers 
believed “agriculture provided connections for their students” (p. 29). The teachers also believed 
teaching in the context of agriculture allowed students to be connected to the world around them. 
For example, the teachers expressed the importance of learning the water cycle and its connection 
to soil formation and the seasons (Knobloch et al., 2007). Along those same lines, Theimer and 
Ernst (2013) found students who spent more time outdoors with their teacher displayed “high levels 
of connectedness to nature” (p. 84-85).  

Mueller, Knobloch, and Orvis (2015) conducted an experimental study examining 
differences in students’ perceptions of biotechnology and genetics as integrated science topics 
related to food production sustainability and human health when actively engaged in experiential 
techniques versus traditional teaching methods. They discovered students who were in the active 
learning treatment group, based on experiential learning theory, were more likely to contextualize, 
think critically, and understand the topics of biotechnology and genetics. Students in the treatment 
group also scored significantly higher in the application of biotechnology and genetics than the 
control group (Mueller et al., 2015). Balschweid (2001) also concluded experiential learning 
provided a connection between content and context to address complex problems. In this study, 
students who took a biology class using animal agriculture as the context understood the role 
science played in production agriculture better than those in a traditional biology class (Balschweid, 
2001). 

In addition to the foundation of experiential learning, the brain-based theory provides 
additional context. According to Caine and Caine (1991), “a subject is always related to many other 
issues and subjects” (p. 7). Brain-based learning is the process of connecting information being 
taught and students’ previous experiences (Caine & Caine, 1991). Every person is touched by the 
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ANR industry so a connection to the industry can be easily made. Communications courses can 
serve as a learning tool to assist students in completing the connection between ANR issues they 
have already been exposed to daily. Past research has looked at the connections middle school, and 
high school students make while in the classroom with limited research addressing how 
undergraduate students assess the connectedness of larger issues in an agricultural context.  

Purpose and Objectives 

The purpose of this study was to determine if communication courses that include content 
about ANR issues influenced undergraduate students’ understanding of the relational nature of 
ANR issues. The purpose was fulfilled through the following objectives: 

1. Identify undergraduate students’ perceived relationships between ANR issues before 
and after taking a communications course focused on ANR issues. 

2. Visualize undergraduate students’ perceived relationships between ANR issues before 
and after taking a communications course focused on ANR issues. 

3. Determine the strength of the perceived interconnectedness of ANR issues before and 
after taking a communications course focused on ANR issues. 

 
Methods 

A pre/posttest research design was used to address the objectives of the study. Perceived 
relationships between a series of ANR issues were measured on the pretest and posttest using a 
researcher-developed scale, which required respondents to indicate the level to which they believed 
each of the nine issues were connected to one another on a five-point semantic differential scale 
ranging from zero to four (0 = not at all connected, 4 = completely connected). In total, respondents 
were asked to respond to 36 relational questions. The nine-issue areas were animal health, 
biotechnology, climate variability and change, conservation, food safety, food security, invasive 
species, marketing and trade, and water.  

Content and face validity of the pretest and posttest were determined by a panel of experts 
that included an assistant professor at Colorado State University who specializes in instrument 
development, an associate professor at Texas Tech University specializing in issues education and 
agricultural communication, and the director of the Center or Public Issues Education at the 
University of Florida (Ary, Jacobs, Sorensen & Razavieh, 2010). The instruments were pilot-tested 
with a group of graduate students to ensure understanding and clarity (Ary et al., 2010). Cognitive 
interviews were conducted to build a strong understanding of any misconceptions related to 
question wording. Minor adjustments to wording in the stem of the questions were made, and 
examples within each of the nine issue areas were added as a result of the pilot test. 

Undergraduate students enrolled in a communications course focused on ANR issues were 
the population of interest for this study. Fifty-nine students enrolled in communication courses at 
the University of Florida, Texas Tech University, and Colorado State University were selected 
purposively as the sample since the courses were being offered at all three during the spring 
semester in 2016. Enrollment was consistently open to students from a diverse array of colleges at 
all three universities. 

Students were provided with a pretest on the first day of class and a posttest on the last day 
of class. A 44% response rate was obtained with 26 complete pre/posttests collected that were able 
to be matched. The low response rate was due to students enrolling in the course after the semester 
began therefore not receiving the pretest, students who dropped the class before the posttest was 
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administered, and those who chose to not participate in the study. The low response rate is a 
limitation, making the results only generalizable to those who completed both the pretest and 
posttest. However, non-response bias was addressed using Chi-squared tests, comparing 
respondents’ gender and college rank to non-respondents (Ary et al., 2010). No significant 
differences were found; therefore, the sample was determined to be representative of the students 
enrolled in all three courses. Eight of the respondents were from the University of Florida, nine 
from Texas Tech University, and ten from Colorado State University. 

Demographics were collected on the pretest. This included race, gender, college rank, and 
college major. All of the participants were White and Non-Hispanic, and their age ranged from 20 
to 24 years old.  Most of the respondents were female (80.8%) and represented all four college 
classes: freshman (7.7%), sophomores (15.4%), juniors (38.5%), and seniors (38.5%). Most of the 
respondents reported an Agricultural Education, Leadership, and/or Communication major 
(65.4%). Several reported a Journalism and Media Communication major (18.5%) and Agricultural 
Literacy major (7.7%). One of the respondents reported having an Environmental communications 
major and one reported a Natural Resource Recreation and Tourism major. 

 Means were calculated for each of the perceived relationships on the pretest and the 
posttest individually. A post hoc analysis was conducted and the scale deemed reliable (α = .97) 
Change in the overall mean for each of the perceived relationships from pretest to posttest was also 
calculated. Paired t-tests were then used to determine if there were statistically significant 
differences in perceptions before and after the course. A significance level of .05 was established 
a priori. The mean scores were then imported into Ucinet 6 (Borgatti, Everett, & Freeman, 2002), 
a social network analysis software, to visualize the respondents’ perceived relationships between 
the nine issues as individual connections, as well as a broader network of issues that were 
interconnected. The analysis allowed the data to be viewed visually to see which issues were more 
central within the broader group of issues from the respondent’s perspective, the density of 
relationships between multiple issues, and the intensity of the perceived relationships. The 
placement of the nodes (each of the nine ANR issues) within the broader network of nodes (group 
of ANR issues) was visually examined, and the width of the ties between the nodes were used to 
indicate the strength of the perceived relationships (Borgatti, Everett, & Johnson, 2011). Ucinet 6 
(Borgatti et al., 2002) was also used to calculate the density of the perceived interconnectedness of 
the ANR issues overall on the pretest and posttest (Borgatti et al., 2011). Density is the proportion 
of direct ties in a network relative to the total number possible (Xu, 2010) and, in this case, is an 
identifier of how related respondents perceived the issues to be with one another as a network. A 
higher density statistic indicates a higher level of density within a network.  

Results 

Perceived Relationships Between ANR Issues 

The respondents’ perceived relationships between ANR issues were examined before and 
after taking the communications course (see Table 1). Prior to taking the course, the strongest 
perceived relationship was between food safety and food security (M = 3.23), followed by water 
and animal health (M = 3.19). After taking the course, the strongest perceived relationship was 
between water and food security (M = 3.28), closely followed by water and conservation (M = 
3.24), and water and animal health (M = 3.23).  

Prior to taking the course, the weakest perceived relationship was between conservation 
and marketing and trade (M = 1.81). It was followed by conservation and food safety (M = 1.88). 
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After taking the course, the only perceived relationships with a mean score lower than two on the 
scale ranging from zero to four was between conservation and food safety (M = 1.92). 

The relationships with the largest reported differences in mean score from the pretest to the 
posttest were between conservation and biotechnology (+.62) and conservation and marketing and 
trade (+.58). Although they were the largest changes, they were not significantly different when a 
paired t-test was conducted. However, the differences in perceived relationships between 
conservation and invasive species (+.34), climate change and water (+.31), food safety and water 
(+.27) food security and water (+.12), and invasive species and water (+.04) all had positive, 
statistically significant changes. 

Several relationships had a negative change with the largest occurring between animal 
health and food safety (-.38), indicating the respondents felt these two issues were less related after 
the course than before. However, the change in response to this item was not statistically 
significant. The only statistically significant negative change was between food safety and invasive 
species (-.08).  

Table 1  

Perceived Relationships Between ANR Issues Before and After Taking the Course 

Issue 1 Issue 2 N 
Pretest 
M (SD) 

Posttest 
M (SD) 

Mean 
Difference 

Conservation Biotechnology 26 2.00 (0.98) 2.62 (1.02) 0.62 

Conservation Marketing & Trade 26 1.81 (0.94) 2.38 (1.02) 0.58 

Climate Change Marketing & Trade 26 1.92 (1.09) 2.46 (1.10) 0.54 

Food Security Invasive Species 26 2.19 (1.13) 2.62 (0.94) 0.42 

Biotechnology Water 25 2.40 (1.12) 2.80 (1.04) 0.40 

Climate Change Food Safety 26 2.00 (1.09) 2.38 (1.24) 0.38 

Conservation Invasive Species 26 2.81 (1.30) 3.15 (0.88) 0.34* 

Biotechnology Climate Change 26 2.11 (1.24) 2.46 (0.90) 0.35 

Biotechnology Food Security 25 2.84 (1.14) 3.16 (1.11) 0.32 

Climate Change Water 26 2.96 (1.15) 3.27 (0.87) 0.31* 

Climate Change Food Security 26 2.23 (1.21) 2.54 (1.17) 0.31 

Climate Change Invasive Species 26 2.46 (1.14) 2.77 (0.99) 0.31 

Animal Health Marketing & Trade 26 2.23 (1.21) 2.54 (1.10) 0.31 

Food Safety Water 26 3.11 (1.03) 2.85 (1.16) 0.27* 

Climate Change Conservation 26 2.77 (1.14) 3.00 (0.89) 0.23 

Invasive Species Marketing & Trade 26 2.15 (1.05) 2.35 (1.16) 0.19 

Water Marketing & Trade 26 2.54 (0.86) 2.69 (1.09) 0.15 

Animal Health Conservation 26 2.81 (1.06) 2.96 (0.91) 0.15 

Food Security Water 25 3.16 (0.85) 3.28 (0.79) 0.12** 

Food Security Marketing & Trade 26 2.96 (1.15) 3.08 (0.93) 0.12 
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Table 1 (Continued) 

Perceived Relationships Between ANR Issues Before and After Taking the Course 

Issue 1 Issue 2 N 
Pretest 
M (SD) 

Posttest 
M (SD) 

Mean 
Difference 

Food Security Food Safety 26 3.23 (1.18) 3.35 (0.94) 0.12 

Conservation Water 25 3.12 (1.20) 3.24 (0.93) 0.12 

Animal Health Biotechnology 26 2.27 (1.15) 2.38 (0.80) 0.11 

Animal Health Invasive Species 26 2.46 (1.24) 2.54 (0.99) 0.08 

Biotechnology Food Safety 25 2.60 (1.15) 2.68 (1.22) 0.08 

Invasive Species Water 25 2.77 (0.82) 2.73 (0.96) 0.04* 

Animal Health Water 26 3.19 (1.23) 3.23 (0.95) 0.04 

Biotechnology Invasive Species 25 2.32 (1.14) 2.36 (0.91) 0.04 

Conservation Food Safety 26 1.88 (1.03) 1.92 (1.09) 0.04 

Animal Health Climate Change 26 2.58 (1.10) 2.58 (0.99) 0.00 

Animal Health Food Security 26 2.77 (1.24) 2.73 (1.15) -0.04 

Food Safety Invasive Species 25 2.36 (1.04) 2.28 (1.06) -0.08* 

Conservation Food Security 26 2.46 (1.21) 2.35 (1.26) -0.11 

Food Safety Marketing & Trade 26 3.00 (1.13) 2.81 (0.94) -0.19 

Biotechnology Marketing & Trade 25 2.76 (1.05) 2.56 (1.04) -0.20 

Animal Health Food Safety 26 2.88 (1.21) 2.50 (1.14) -0.38 

Note. 0 = Not at all related; 4 = Completely related; *p < 0.05; **p < 0.01; Animal Health (animal 
welfare, animal disease); Food Safety (foodborne illnesses); Marketing & Trade (imports/exports); 
Conservation (endangered species, land use); Biotechnology (GMOs); Invasive Species (not native to 
specific location); Food security (food availability, access and use); Water (water quality, water quantity, 
agricultural water use); Climate Change (carbon sequestration, greenhouse gas emissions, sea level rise). 

 

Visualization of the Perceived Relationships Between ANR Issues 

The perceived relationships between the ANR issues were visualized using social network 
analysis software. The pretest results can be viewed in Figure 1. The darker lines indicate a stronger 
tie, and the lighter lines indicate weaker ties. Visually, water and food safety had the strongest ties 
to the eight other issues with darker lines indicating the strength of their relationships. Marketing 
and trade and climate change were the two issues with weaker ties. 
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Figure 1. Perceived relationships between ANR issues before taking the course. 

The perceived relationships between the ANR issues were then visualized using the results 
from the posttest and can be viewed in Figure 2. Visually, water was central to the network of issues 
with dark ties, and food security moved into a central position with dark ties to almost all of the 
other eight issues. Conservation also exhibited darker ties to the other issues.  Biotechnology was 
placed at the far left with weaker ties to the other eight issues expressed. 

 
Figure 2. Perceived relationships between ANR issues after taking the course. 
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Density of the Perceived Interconnectedness of ANR Issues 

The density of the perceived interconnectedness of ANR issues was measured using 
density value (see Table 2). The density value increased from pretest to posttest (+5.51). This result 
indicated the respondents did perceive the nine ANR issues were more closely related after taking 
the course than before.  

Table 2 

Density of the Perceived Overall Interconnectedness of ANR issues Before and After Taking an 
Agricultural Issues Course 

 M SD Total Density Value 

Pretest 2.56 .40 92.07 

Posttest 2.71 .34 97.58 

Note. 0 = Not at all related; 4 = Completely related. 
 

Conclusions and Implications 

As the undergraduate students of today become the workforce of tomorrow, they need to 
be equipped to address the many diverse issues facing the ANR industry (DiBenedetto et al., 2016; 
USDA-NIFA, n.d.). These issues vary from food insecurity to climate change, energy consumption 
to agricultural production (Andenoro et al., 2016; DiBenedetto et al. 2016) and are so intertwined 
that addressing one issue requires an understanding of how it will impact others. The purpose of 
this study was to determine if communication courses that include content about ANR issues 
influenced undergraduate students’ understanding of the relational nature of ANR issues. In 
response to research objective one, the results indicated students did recognize the 
interconnectedness of ANR issues before the communication courses, but these relationships were 
more evident after completing the course. Providing educational opportunities for students to learn 
about ANR issues through experiential learning has proven effective at encouraging critical 
thinking and understanding of these issues (Mueller et al., 2015). In addition, using agriculture as 
the context for learning has had positive learning outcomes for subjects as varied as biology 
(Balschweid, 2001) and the water cycle (Knobloch et al., 2007). The results of the current study 
indicated providing opportunities for students to learn about ANR issues seemed to clarify how the 
issues were more related than previously thought. With the emphasis on communication in these 
courses, students may now be better able to convey how the issues are interdependent when they 
enter the ANR workforce. 

Although many factors may influence how students perceive the connectedness of ANR 
issues (e.g., educational background, personal upbringing), it appears these courses did provide an 
opportunity to help students make those connections more evident. This is supported by the finding 
that only one relationship had a low mean score. The results of the paired samples t-tests revealed 
gains in the perception of interconnectedness for 29 of the 36 pairs of relationships (one pair was 
consistent from the pretest to posttest). As students in the communications courses learned more 
about these issues, they began to better realize the connections between them as Dewey (1938) 
described would happen through contextual learning. 
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Several of the relationships that increased in strength have been noted by previous 
researchers such as the connection between food security and biotechnology (Godfray et al., 2010; 
LaJeunesse, 2015); food security and water (Andenoro et al., 2016); and invasive species and food 
security (Huang et al., 2014; Nordile, 2016a, 2016b). Additionally, all the relationships with climate 
change had gains except one, which did not change at all from pretest to posttest. The United 
Nations (2015) noted that agriculture will have to adapt to address the impacts of climate change 
and variability. Perhaps students hear more about climate change, and the data reflect the students’ 
awareness of the reverberating impacts climate change could have on the ANR industry.  

Research objectives two and three were addressed through additional exploration of the 
data. The results of the social network analysis visually depicted the relationships between the ANR 
issues. A comparison of the two figures draws attention to the number of connection lines that grow 
in strength between the two data collection points. The findings further illustrated how students 
conceptualized the relationships between the nine ANR issues addressed in this study, and the 
density value demonstrated the extent to which students viewed these issues as interconnected. 

Recommendations 

As previously noted, the results of this study are limited in generalizability. Additional data 
collection with more students in similar courses could provide a better description of how post-
secondary students view ANR issues and how courses impact perceived interconnectedness of 
ANR issues. While this study explored relationships between pairs of issues, this does not fully 
describe the interconnectedness of the ANR industry. The social network analysis gets closer to 
providing this picture, but it would be intriguing to see how additional ANR issues would fit. The 
nine issues identified for the current study represented a wide variety of issues, but it was not an 
exhaustive list. Future research should incorporate additional topics or simply ask students what 
other aspects of ANR are related to a specific issue. This would further demonstrate students’ 
ability to recognize the complex and multi-faceted nature of the ANR industry.  

It would also be insightful to collect this interconnectedness data from other groups and 
within different contexts. Collecting this data from undergraduate students studying agriculture and 
life sciences at the beginning and end of their degree program could provide insight on how 
complete degree programs are having an impact. Students completing bench science degrees could 
then be compared to those completing social science degrees to see if there are differences in their 
perceptions. It would also be interesting to see if the students’ enrollment in courses, such as the 
ones studied in this research, have an effect despite declared major.  

Graduate students should also be studied. Not only are undergraduate students going out 
into the ANR industry, but graduate students will be serving as leaders within the industry and as 
future faculty and should be thinking about ANR issues holistically rather than as independent 
issues. How graduate education in agricultural education and communication is impacting graduate 
students’ ability to see the interconnectedness of ANR issues is unexplored.  

It would also be interesting to study industry leaders to see how their conceptualization of 
the relationships between ANR issues compares to what undergraduate students recognized in this 
study. Perhaps those working within specific areas of the ANR industry have a perspective that 
could add to the educational content shared in these courses. These perspectives could be used to 
build case studies that could be integrated into agricultural education courses, further advancing 
the contextualization of agricultural education and communication courses.  
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Additional research should explore additional cognitive gains such as knowledge about the 
ANR issues and the ability to communicate about them effectively. This data could be collected 
using qualitative methodology to provide richer descriptions of what students gain from courses 
such as the ones in this study. Future research could also explore specific pedagogical strategies 
that might influence students’ understanding of the interconnectedness of these issues. Previous 
scholars have advocated for experiential learning, so perhaps the integration of case studies, 
undergraduate research projects, or service learning might further improve the education outcomes. 
As Caine and Caine (1991) stated, the process of connecting the information presented in the 
classroom to previous experiences reflects brain-based learning. As instructors strive to help 
students draw connections and gain a deeper understanding of the connectedness of ANR issues, 
they should seek opportunities to help students connect the concepts to prior knowledge.  

As others have recognized, it is important that students be aware of and knowledgeable 
about a variety of ANR issues and how they are interconnected. Having this understanding would 
help students recognize how changes in one area (e.g., policy, markets, weather) might influence 
decisions for another sector of the industry. As the future decision-makers and leaders of the ANR 
industry, undergraduate students need to be adequately prepared to develop solutions that are 
feasible within constraints on resources. While many classes these students might complete during 
their degree plan are limited to a particular agricultural science discipline (e.g., animal science, 
plant science, natural resources), perhaps there is a need to provide an opportunity for students to 
gain exposure to the interconnected nature of ANR issues and propose potential solutions to 
challenges facing the industry. 
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A Model for Understanding Decision-Making Related to 
Agriculture and Natural Resource Science and 
Technology 
Taylor K. Ruth1, Joy N. Rumble2, Alexa J. Lamm3, & Jason D. Ellis4 

Abstract 

Agricultural educators, leaders, communicators, and extension professionals are faced with the 
increasingly difficult task of sharing science-based information to a public that is exposed to an 
array of media options, which are not always factual. Additionally, issues related to agriculture 
and natural resources (ANR) have become increasingly complex, and people can elect to only read 
information or communication that supports their pre-existing views on a topic. The complexity of 
disseminating information in today’s society has led to the proposal of a new theoretical model: 
The Decision-Making Model for ANR Science and Technology. This is a multi-facetted model 
utilizing the theoretical foundations from the Theory of Diffusion of Innovations, Theory of the 
Spiral of Silence, and the Elaboration Likelihood Model. In a world of echo chambers, this theory 
has the potential to break the cycle of decisions made with incomplete information and equip 
practitioners with the foundation needed to efficiently and effectively disseminate information 
through educational practice and informed communication efforts. An informed and aware public 
could make decisions about ANR science and technology with a more complete understanding of 
the issue, which would solve some of the wicked problems facing society today.  

Keywords: decision-making, agriculture and natural resources, spiral of silence, diffusion of 
innovations, elaboration likelihood model  

Notes: This study was funded by the USDA’s National Institute of Food and Agriculture through 
the Specialty Crops Research Initiative/Citrus Disease Research & Extension. USDA NIFA Award 
No. 2015-70016-23028.  A version of this manuscript was presented at the American Association 
for Agricultural Education National Conference in May 2017 in San Luis Obispo, California.  

Introduction 

Technological advances and a growing population have brought many benefits to society; 
however, challenges also have arisen. Many of these challenges are complex in nature and have an 
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impact on the agriculture and natural resource (ANR) industry. Andenoro, Baker, Stedman, and 
Weeks (2016) discussed complex challenges as those that are “rich with complexity, embody the 
diversity and scope of human knowledge, and require multiple perspectives and systems thinking 
to develop and implement sustainable solutions” (p. 58). Others define complex challenges as 
wicked issues (Lie & Servaes, 2015). Trowler (2012) defined wicked issues as those that are “ill-
understood or understood in multiple, perhaps conflicting, ways and are fundamentally complex in 
character” (p. 273). Some of the complex issues facing ANR include climate change, land-use, food 
production, and natural resource management (Andenoro et al., 2016; Lie & Servaes, 2015). 
Addressing complex issues expands beyond bench and field science research and requires social 
scientists to investigate public perceptions and adoption decisions related to ANR issues to create 
sustainable solutions (Andenoro et al., 2016).  

Conflict often arises when the public tries to understand and make decisions about complex 
issues (Trowler, 2012). Conflict forms when the public is introduced to science and fact, but 
emotions, ethics, morals, and politics guide personal decision-making (Cook, Pieri, & Robbins, 
2004). Scientists may be able to identify a solution to address part of a complex issue, but because 
of the multifaceted nature of the issue, public perception may prevent the science from being 
implemented (Andenoro et al., 2016; Bardes & Oldendick, 2012).  

Andenoro et al. (2016) identified public perception as an overarching problem facing 
scientists as they wrestle with complex ANR issues. Individuals have a tendency “to seek out 
information that reinforces and confirms their existing convictions,” also known as confirmation 
bias or the echo chamber (Knutson, 2016, para. 3). Thus, individuals tend to make decisions about 
or take a stance on a complex issue without understanding all sides. The advent of new media and 
social media has complicated the adoption of ANR science and technology as solutions to complex 
issues. Information (Ferguson, 2000) and misinformation (Andenoro et al., 2016) can now spread 
at an accelerated rate, and individuals have the ability to only consume information that confirms 
their current beliefs (Slater, 2007).  

Public perception “drives the market” and will impact the outcome of complex ANR issues 
(Andenoro et al., 2016, p. 59). As colleges of agriculture conduct groundbreaking research, it is 
imperative for agricultural educators, communicators, leaders, and extension professionals to fulfill 
the Land-Grant mission and disseminate information (Association of Public and Land-grant 
Universities, 2012) to the public so they are able to make informed decisions on complex ANR 
issues. However, the complexity of the issues and information-rich landscape make it difficult to 
reach the public with science-based information. Social science researchers rely on theory to 
provide discourse and explanation (Trowler, 2012). When examining foundational theories, it is 
impossible to find one theory suitable to guide the dissemination of information about complex 
ANR issues. Rather, it takes a variety of theories to guide the dissemination of information about 
complex ANR issues. As identified by Trowler (2012), “the repertoires of each theory help us 
organize apparent chaos and to produce texts which communicate these understandings to our 
audiences in particular ways” (p. 282). In an effort to understand how scientific information about 
complex ANR issues is used by the public in decision-making, a new theoretical model was 
developed. The model is titled “The Decision-Making Model for ANR Science and Technology” 
(see Figure 1).  
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Figure 1. Decision-Making Model for ANR Science and Technology. 

The proposed model is based on the theories of Diffusion of Innovations, Spiral of Silence, 
and the Elaboration Likelihood Model (ELM). These theories were selected after an in-depth 
review of literature and account for the way people process information. The Diffusion of 
Innovations theory was selected because it described how individuals make internal judgements 
toward an idea or product (Rogers, 2003). Because people do not simply form opinions on their 
own and pressures from peers and society influence attitudes and expressions of attitudes, the Spiral 
of Silence was included in the model (Noelle-Neumann, 1974). How practitioners could influence 
attitudes and behaviors was important to consider as well. Therefore, the ELM was added to the 
model to provide guidance for how communication intervention can lead to attitude changes and 
eventual behavioral change (Petty, Brinol, & Priester, 2009). The proposed model could inform 
agricultural communication, education, and extension programming. The following literature 
review provides a detailed description of each of these theories and their application to the 
Decision-Making Model for ANR science and Technology and contributes to priority 7 of the 
American Association of Agricultural Education’s National Research Agenda (Andenoro et al., 
2016). 
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Literature Review and Discussion  

The first part of the model is derived from Rogers’ (2003) diffusion of innovations theory. 
An innovation is an idea, practice, or item that is perceived as new by an individual or group 
(Rogers, 2003). The proposed model begins with the personal characteristics of an individual. 
Rogers (2003) generalized that people who adopted an innovation early typically have a higher 
level of education, income, and literacy compared to late adopters. Additionally, early adopters of 
an innovation had larger farms or companies and possessed a greater ability to move up socially 
compared to late adopters (Rogers, 2003). However, Rogers (2003) reported literature was 
inconsistent on the effect of age on people’s likeliness to adopt an innovation.  

Prior research regarding ANR communication determined demographic characteristics, 
such as gender, age, and race/ethnicity, influence people’s perceptions of agricultural and life 
science topics (Antonopoulou, Papadas, & Targoutzidis, 2009; Clark, Stewart, Panzone, 
Kyriazakis, & Frewer, 2016; Conko & Prakash, 2005; Gaskell, 2003; Hall & Moran, 2006; Irani, 
Sinclair, & Malley, 2001; Makki, Stewart, Panuwatwanich, & Beal, 2013; McKendree, Croney, & 
Widmar, 2014; Moon & Balasubramanian, 2001; Ruth, Gay, Rumble, & Rodriguez, 2016). Gender 
has been associated with influencing perceptions of ANR issues, and Clark et al. (2016) found that 
women were more likely than men to be concerned with animal welfare issues. Similarly, 
researchers concluded that women’s attitude toward GM foods were negative compared to men 
(Hall & Moran, 2006; Lockie, Lawrence, Lyons, & Grice, 2005; Pounds, 2014; Ruth & Rumble, 
2017). In addition, women in groups of people who considered water conservation to be important 
were more likely to be engaged in water conservation behaviors compared to men (Lamm, Lundy, 
Warner, & Lamm, 2016). 

Age and socioeconomic characteristics, like education, income, and occupation (American 
Psychological Association, 2017), also influence perceptions of ANR science, but in varying ways. 
Young consumers and those with higher levels of education were likely to be aware of modern 
farming practices and concerned with animal welfare (Clark et al., 2016). However, research also 
has supported Rogers’ (2003) conclusion that the effect of age on innovation adoption was 
inconclusive as studies regarding GM science perceptions have found conflicting results regarding 
age and attitude (Antonopoulou et al., 2009; Ruth et al., 2016). Makki et al. (2013) explored 
differences in socioeconomic status and water conservation while showering. The researchers 
concluded that consumers with higher education and higher income were less likely to conserve 
water compared to their counterparts (Makki et al., 2013). 

There also is a connection between race/ethnicity and consumer perceptions and 
acceptance of agricultural science. White and Hispanic consumers would purchase GM-labeled 
food, but most African American respondents would not purchase the labeled food (Irani, et al., 
2001). Additionally, Hispanics were less likely to engage in water conservation when compared to 
other ethnicities (Makki et al., 2013).  

In addition to demographic characteristics influencing perceptions of innovations, 
perceived attributes of the innovation itself also impact the rate of adoption (Rogers, 2003). Rogers 
(2003) proposed the perceived attributes of an innovation largely influence the rate of adoption. 
These attributes include the relative advantage, compatibility, complexity, trialability, and 
observability of the innovation. The relative advantage of an innovation is the perceived advantage 
of using the new item/practice/idea over what was used previously (Rogers, 2003). Advantages can 
be concrete, like economic advantages, or abstract, like satisfaction and social prestige. 
Compatibility of an innovation is how well an innovation aligns with the values and norms of the 
adopter. If an innovation does not fit within existing social norms, adopters must accept a new 
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social system before adopting the innovation. The third attribute, complexity, is used to describe 
how difficult an innovation is to understand. An idea that is easily comprehensible will be adopted 
quickly amongst a group. Trialability refers to how easily an innovation can be tested initially by 
the adopters. When people are unable to sample or test a new product, they are less likely to adopt 
it in the future. The final attribute is observability, which is how easily the adopter can see the 
results of using an innovation by others. Greater visibility of results will lead to discussion amongst 
groups of potential adopters and eventually adoption of the innovation. High levels of relative 
advantage, compatibility, trialability, and observability, combined with low levels of complexity 
of an innovation, have been shown to lead to the quickest rates of adoption (Rogers, 2003). 

Researchers have used diffusion of innovations to develop a greater understanding of the 
adoption of agricultural science practices and technologies amongst stakeholders (Diker, Walters, 
Cunningham, & Baker, 2011; Moore, Murphrey, Degenhart, Vestal, & Loux, 2012; Rumble et al., 
2016; Weick & Walchi, 2002). Weick and Walchi (2002) specifically explored the influence of 
diffusion attributes on consumers’ adoption of GM food. Consumers had neutral to negative 
attitudes toward each of the attributes, potentially detering the American public from adopting the 
technology of GM science (Weick & Walchi, 2002). Rumble et al. (2016) explored undergraduate 
students’ perceptions of GM diffusion attributes and found that compatibility was the only 
significant predictor of likelihood to consume GM citrus even though relative advantage was the 
most favorable diffusion characteristic described by the respondents. 

Diffusion attributes have been studied in contexts beyond GM food and science and have 
been used to analyze other ANR topics. Diker et al. (2011) examined how diffusion attributes 
predicted the implementation of a children’s nutrition education program and curriculum. 
Perceptions of program complexity was the only significant predictor of adoption; curriculum use 
increased as complexity decreased (Diker et al., 2011). The theory also has been the basis for 
studies of how veterinarians used an Extension-developed animal health network (Moore et al., 
2012). Participants in the study expressed that the complexity, compatibility, and relative advantage 
of the program were easy to assess, but the trialability and observability were difficult to judge 
(Moore et al., 2012).  

While diffusion attributes have been found to influence rate of adoption for ANR science 
and technology, interpersonal communication can influence the ultimate decision to adopt (Rogers, 
2003). People prefer discussion with those of similar opinions (Rogers, 2003), which is reflective 
of the spiral of silence (Noelle-Neumann, 1974) and the next section of the proposed Decision-
Making Model for ANR Science and Technology. Noelle-Neumann (1974) developed the spiral of 
silence theory to understand how public opinion is formed. Because attitudes are learned and not 
formed within a vacuum (Perloff, 2014), the spiral of silence theory suggests public opinion forms 
through the process of individuals’ observations within their own social environment (Noelle-
Neumann, 1974). However, the issue must have strong moral or ethical components for people to 
feel pressure from the spiral of silence (Noelle-Neumann, 1993).  

The spiral of silence consists of three components: perceived perceptions of others’ 
opinions, perceived future trends of others’ opinions, and willingness to expose own attitude 
(Noelle-Neumann, 1974). Fear of isolation from a group drives a need to evaluate the current and 
future public opinions about an issue to avoid exposing attitudes that do not align with the majority 
(Noelle-Neumann, 1993). These assessments influence willingness to expose one’s own attitudes 
and eventually behavior regarding an issue (Noelle-Neumann, 1993). People will happily expose 
attitudes when they sense they are in the majority but will remain silent if they believe they are in 
the minority (Noelle-Neumann, 1993). However, perceived public opinions do not always align 
with the actual opinion of the public, and some opinions can be over or underestimated, depending 
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on how much they are showcased to the public (Noelle-Neumann, 1974). There is an additional 
positive relationship between perceptions of current and future opinions. Weaker relationships are 
expected between the two variables, indicating the public is shifting its opinion (Noelle-Neumann, 
1974).  

The spiral of silence can be present in conversations about ANR science and technology 
(Gearhart & Zhang, 2015; Kim, Kim, & Oh, 2014; Porten-Chee & Eilders, 2015; Priest & Eyck, 
2004). Kim et al. (2014) examined the role of the internet with the spiral of silence and the issue of 
GM food; hypothesizing the internet could allow users to share their thoughts without fear of 
isolation. Findings from the study supported that the internet shaped individual perceptions of 
public opinion toward the topic. Additionally, the extent to which a person’s opinion aligned with 
opinions expressed in an online forum was significantly associated with their likelihood to express 
their own opinion (Kim et al., 2014). Even though the researchers believed the internet could 
diminish the effects of spiral of silence in discussions of GM food, they found social pressure still 
existed to only share like opinions (Kim et al., 2014). While research has found the spiral of silence 
present in online settings (Gearhart & Zhang, 2015; Kim et al., 2014), Porten-Chee and Eilders 
(2015) concluded people with minority views were more likely to voice their opinions online 
regarding climate change compared to those with the majority opinion. However, climate change 
was not a contentious topic in Germany (where the study was conducted) and the fear of isolation 
was likely not a factor in conversations about climate change because different opinions were 
reflective of differing perspectives rather than divergent morals or values (Porten-Chee & Eilders, 
2015).  

Priest and Eyck (2004) explored the role of mass media’s portrayal of biotechnology in the 
spiral of silence and proposed that the biotechnology industry had control over the stories the news 
would report and opposition to the technology was rarely covered. However, at the time of the 
writing, voices from those concerned about biotechnology had broken the spiral of silence and 
entered mainstream media. Exposure to oppositional messages in the media allowed consumers 
without a scientific background to question the conclusions made by scientists in mainstream news 
(Priest & Eyck, 2004).  

The main spiral of silence components were included in the proposed model due to the 
changing media landscape and how consumers are able to receive information from a variety of 
different platforms (Chan-Olmsted, Rim, & Zebra, 2012). Slater (2007) explored the idea of 
reinforcing spirals based on the spiral of silence and proposed that individuals seek media that 
supports their personal attitudes, creating a positive feedback loop. This feedback loop has been 
referred to as an echo chamber (Scheufele, Hardy, Brossard, Waismel-Manor, & Nisbet, 2006). An 
echo chamber is a homogenous network that eventually constricts members’ exposure to 
oppositional viewpoints across a variety of topics (Scheufele et al., 2006).  

In the Decision-Making Model for ANR Science and Technology, perceived opinions of 
others and perceptions of future trends are expected to have an interaction effect on willingness to 
expose attitude toward ANR science and technology, which will have an indirect effect on the intent 
to accept or reject the ANR science or technology. Additionally, each of these variables will serve 
as a mediator between the innovation characteristics and an individual’s attitude toward the topic. 
Subsequently, depending on the strength of the attitude, a person is expected to be more or less 
willing to expose their attitude about ANR science and technology. The next and final path of the 
model addresses how attitudes can be changed. 

The final path of the model was derived from the Elaboration Likelihood Model (ELM), 
which is a comprehensive model used to understand changes in attitude due to persuasive 
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communication (Petty et al., 2009). Attitudes toward agricultural issues will not remain stagnant as 
people are constantly exposed to new information and messages (Perloff, 2014). Elaboration refers 
to the amount and depth of thought a person will apply to a communication method or message 
(Perloff, 2014). The ELM is a dual-process model and accounts for both passive and active 
processors of information because people will not thoughtfully consider every piece of 
communication to which they are exposed (Petty et al., 2009).  

The two routes in the ELM are the central processing route and the peripheral processing 
route. An individual will move through the central processing route when motivation and ability 
are high. Motivation refers either to individuals’ involvement with the communication topic or their 
likelihood to engage in complex thought. If communication can be presented as personally relevant, 
the receiver of the communication will use greater elaboration to process the information (Fazio & 
Towles-Schwein, 1999). The ability to process information can be helped or hindered by a number 
of factors. If a person has high knowledge about a topic, they will have greater ability to process 
the information. However, if there are too many distractions surrounding communication, ability 
to process information will be lowered. When motivation and ability are high, an individual can 
either experience more or less favorable thoughts, depending on the nature of the processing. 
Meaning, the quality of the argument and the individual’s initial attitude can promote or impede 
changes in thought (Petty et al., 2009). A central attitude change occurs when the change in thought 
becomes rehearsed and the receiver has time to reflect on the new attitude, thus creating a change 
in his/her cognitive structure. The central processing route leads to changes in attitude that are 
resistant to new information, will hold over time, and are predictive of behavior (Petty, Haugtvedt, 
& Smith, 1995).  

Not every piece of communication will be interesting or relevant to an individual. When 
the motivation or ability to process information is lacking, people will assess information through 
the peripheral processing route (Petty et al., 2009). Rather than carefully considering the 
information presented, a person relies on peripheral cues to elicit changes in attitude. These can 
include the expertise of the source or number of arguments (Petty et al., 2009). People also will use 
peripheral cues to form attitudes when motivation and ability are high but there is no actual change 
in their cognitive structure (Petty et al., 2009). Peripheral attitude shifts can easily be influenced by 
counter information, will not last over time, and are not predictive of behavior (Petty et al., 1995). 
Changes in attitude are not guaranteed in either route though. If the peripheral cue is not correctly 
operating or the nature of processing does not produce more or less favorable thoughts, then the 
initial attitude will be retained (Petty & Wegener, 1998).  

The ELM is used often in communication research and has been applied to a variety of 
contexts. In agricultural fields, researchers have found consumers use the peripheral processing 
route when exposed to persuasive communication (Goodwin, 2013; Meyers, 2008; Morgan & 
Gramann, 1989; Verbeke & Vackier, 2004; Verbeke & Ward, 2006). Researchers also have used 
the model to examine consumers’ perceptions toward food-related risks. Frewer, Howard, 
Hedderley, and Shepherd (1997) explored the role of food hazard type, information source, and 
persuasive information on consumers’ elaboration regarding risk messages about food. Perceptions 
of risk were found to be lowered when the message came from a government source, but the amount 
of elaboration used was much more the result of the type of hazard communicated about rather than 
the information source used. Additionally, as persuasive content increased, so did the amount of 
elaboration. Thus, ELM was an essential model in assessing risk communication about hazardous 
food products (Frewer et al., 1997).  

Krause, Meyers, Irlbeck, and Chambers (2015) conducted a content analysis of YouTube 
videos for and against Proposition 37 in California. The bill did not receive enough votes to pass, 
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but if it had, it would have required mandatory labeling of GM food. The majority of sources in the 
videos opposing the bill were scientists. The researchers concluded consumers likely viewed this 
positively, which led to effective influence from the peripheral processing route. A study by Ruth 
and Rumble (2017) used ELM to identify various influences on consumers’ attitudes toward GM 
food after exposure to persuasive communication. Higher perceptions of source credibility and 
lower perceptions of risk both led to more positive final attitudes after exposure to a message. 
However, knowledge of GM food science and technology was not found to be predictive of 
consumers’ attitudes toward GM food. Knowledge and facts might not be as important as 
consumers’ values and beliefs when trying to influence attitudes (Ruth & Rumble, 2017).  

Walters and Long (2012) used ELM to look at how experts versus novices made judgments 
about food products after reading nutrition labels. The novice consumers paid close attention to 
peripheral cues and did not use a lot of consideration when drawing conclusions about the food 
labels. Conversely, experts used the central processing route when evaluating the food labels and 
scrutinized the information more than novice consumers. In a study on how supporters and 
opponents use potable recycled water in Australia, people selectively would pay attention to 
messages that aligned with their current attitude toward the topic (Price, Fielding, & Leviston, 
2012). Additionally, the supporters and opponents did not take the time to critically assess the 
information that aligned with their personal values (Price et al., 2012).  

The final part of the proposed model draws upon ELM to account for attitude changes that 
are the result of persuasive communication. If an individual possesses the motivation and ability to 
process information, he or she will experience a central change in attitude (Petty et al., 2009). When 
motivation and/or ability are lacking, and an attitude change occurs, the change in attitude is 
peripheral (Petty et al., 2009). The change in attitude is predicted to influence intent to accept or 
reject ANR science or technology depending on the strength and direction of the attitude. However, 
only central changes in attitude are predictive of behavior (Petty et al., 1995), which will be 
predictive of behavioral acceptance or rejection of ANR science and technology rather than only 
intent. The possibility also exists that the person will experience no change in attitude if the 
communication does not produce more or less favorable thoughts, which loops the model back to 
the individual’s original attitude toward ANR science and technology.  

Conclusions, Implications, and Recommendations 

The Decision-Making Model for ANR science and Technology was developed to help 
agricultural educators, communicators, leaders, and extension professionals deliver research-based 
information to their stakeholders. The variables in the model adapted from the theory of Diffusion 
of Innovations (Rogers, 2003) and Spiral of Silence (Noelle-Neumann, 1974) will have direct and 
indirect effects on attitude toward ANR science issues. This attitude will determine the 
effectiveness of persuasive communication on the individual (Petty et al., 2009). A person’s ability 
and motivation to process the communication, introduced in the ELM, will lead to a potential 
change in attitude through either the central or peripheral processing route. These changes in 
attitude could result in a greater intent to accept or reject the ANR science or technology, but only 
changes in attitude produced via central processing will translate to actual acceptance or rejection 
(Petty et al., 1995). The third, and final, result of exposure to persuasive communication is no actual 
change in attitude (Petty & Wegener, 1998). 

Research Implications and Recommendations 

This model has theoretical value but cannot make a practical impact until it has been further 
investigated and tested. The multiple components and aspects of the model lead to an array of 
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research opportunities and multiple studies will be needed to validate the model. Quantitative 
research should investigate how personal characteristics of individuals impact perceptions related 
to innovation characteristics. Research has already identified the connection between 
characteristics and general attitudes toward ANR topics (Antonopoulou et al., 2009; Clark et al., 
2016; Conko & Prakash, 2005; Hall & Moran, 2006; Gaskell, 2003; Irani et al., 2001; Makki et al., 
2013; McKendree et al., 2014; Moon & Balasubramanian, 2001; Ruth et al., 2016), but there is a 
need to see how demographic and psychographic characteristics influence perceptions of individual 
innovation characteristics. This type of information will be beneficial when creating 
communication or education for a target audience. Additionally, understanding how personal 
characteristics vary in influence across ANR topics will provide agricultural communication 
practitioners guidance on how to best frame messages for their intended audience.  

Future research also should address the connection between innovation attributes, 
perceptions of others, future trends, and attitudes toward ANR science and technology. While the 
perceptions of innovation attributes influence attitude (Rogers, 2003), variables derived from the 
spiral of silence also should influence attitude (Noelle-Neumann, 1974). This interaction can be 
measured quantitatively, and structural equation modeling should be used to determine the direct 
and indirect effects these variables have on attitude. Additional research could investigate the role 
of echo chambers (Knutson, 2016) in attitude development toward ANR science and technology. 
Current ANR research has been inconclusive regarding the presence of the spiral of silence in 
online settings (Gearhart & Zhang, 2015; Kim et al., 2014; Porten-Chee & Eilders, 2015), so a 
deeper understanding of the phenomenon is needed for practitioners to develop strategic 
communication for online settings. Research also could expand past traditional, self-reported 
measurements of attitude and use biometrics to explore unconscious perceptions that influence 
attitudes and acceptance of ANR science and technology.  

Understanding the public’s current perceptions and attitudes about ANR science and 
technology is the first stage in determining how best to disseminate information to stakeholders. 
Practitioners will need a firm understanding of how persuasive communication impacts attitude, 
whether it be positive or negative. Research on elaboration is difficult to establish with quantitative 
methods, but qualitative strategies, like interviews or focus groups, would allow research to assess 
the amount of elaboration people use when presented with ANR information and messages. Focus 
groups with purposively selected participants that represent various target audiences would allow 
researchers to make recommendations about the best type of messages to use depending on the 
audience characteristics. For people to experience a change in attitude that leads to actual behavior 
changes, they will need to elaborate upon past experiences and experience a change in cognition 
using the central processing route (Petty et al., 2009). However, ANR researchers have concluded 
most people use the peripheral route to assess information related to ANR (Goodwin, 2013; 
Meyers, 2008; Morgan & Gramann, 1989; Verbeke & Vackier, 2004; Verbeke & Ward, 2006). 
Researchers should test messages in focus groups and/or in-depth interviews to determine what 
messages, sources, or communication platforms elicit the greatest amount of elaboration from 
participants. Purposively selecting participants based on their views toward ANR topics can 
provide insight into how social pressure influences attitude change or lack thereof. The effects of 
the spiral of silence could even serve as a distraction for people’s ability to process information, 
leading to a potential peripheral shift or no shift in attitude (Petty et al., 2009). These research 
avenues will be instrumental in developing and disseminating information to the public about ANR 
science and technology, allowing them to make educated decisions on the topic. 
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Implications and Recommendations for Practitioners 

While this model has yet to be tested, it still serves as a theoretical guide for agricultural 
communicators, educators, leaders, and extension professionals. First and foremost, practitioners 
should not expect a one-size-fits-all model of education and communication to be effective. Rather, 
communication and educational campaigns in the ANR industry should be crafted to meet the 
specific needs of the audience and with an understanding of how that audience currently perceives 
the topic. Additionally, practitioners should evaluate the current perceptions of their target audience 
related to each section of the model.  

The model segments are interconnected, but areas of weakness should be addressed first to 
facilitate changes in attitude that will lead to decisions regarding ANR science and technology. For 
example, if practitioners have identified that the majority of their target audience has negative 
attitudes toward the ANR science or technology they are introducing or discussing, then their 
stakeholders will likely demonstrate attitudes reflective of those negative perceptions (Noelle-
Neumann, 1974). The issue of how the science or technology is portrayed in the public’s eye must 
be addressed prior to creating communication that simply outlines the science behind the ANR 
topic. Similarly, if practitioners know that the science they are communicating about is associated 
with low levels of trialability or observability, that part of the model will need to be addressed first 
in order to impact attitudes (Rogers, 2003).  

The proposed model is not necessarily the definitive solution to public discourse related to 
ANR science and technology issues, but it can provide practitioners an alternative, holistic 
approach to their communication and education efforts. After research has been conducted on the 
model, specific recommendations can be made for practitioners. However, the theoretical 
foundations for the Decision-Making Model for ANR Science and Technology should provide 
practitioners with guidance on how to disseminate science-based information to target audiences 
that will lead to desired changes in attitudes and informed decision-making related to ANR science 
and technology. 
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Abstract 

The purpose of the study was to examine the confluence of agricultural literacy, what it means to 
be agriculturally literate, and if a gap between agricultural literacy and being agriculturally 
literate existed. Two primary research questions framed this study: 1) How do agriculture 
professionals define agricultural literacy? 2) What does it mean to be agriculturally literate? While 
the terms literacy and literate are often used synonymously they have important and different 
meanings. This study used the Delphi Study Technique for determining consensus. The Delphi panel 
consisted of engaged agricultural professionals from seven states. These professions represented 
a broad spectrum of agricultural careers and experience. Each panel member was recognized as 
a leader in his or her field. The findings indicated that participants did not discern a difference 
between agricultural literacy and being agriculturally literate in regards to reading, writing, and 
speaking about agriculture. This study supports the conclusion that the terms agriculturally literate 
and agricultural literacy are used interchangeably. Agricultural professional may not be aware of 
the inherent differences between possessing agricultural literacy and being agriculturally literate. 

Keywords: agricultural literacy; literacy; literate;  Delphi; disciplinary  

Introduction 

When we use disciplinary literacy to talk about agriculture we fail to effectively 
communicate with the public; our message is not understood (Clemons & Lindner, 2018). 
Disciplinary literacy is specialized “knowledge and abilities possessed by those who create, 
communication and use knowledge within the disciplines” (Shanahan & Shanahan, 2012, p. 8). 
Defining literacy is a challenge particularly in disciplines such as agriculture (McKenna & 
Robinson, 2014). Although the agricultural literacy movement began in the 1990’s, little has been 
done to investigate the gap between being literate in agriculture and agricultural literacy (Mars & 
Ball, 2016). While the terms literacy and literate are often used synonymously they have important 
and different meanings. Literacy focuses on knowledge and understanding while being literate is 
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concerned with communication and learning through reading, writing and speaking (Harris, & 
Hodges, 1995).  

In agricultural education we rely on two primary definitions of agricultural literacy. Frick, 
Kahler, and Miller (1991) wrote "agricultural literacy can be defined as possessing knowledge and 
understanding of food and fiber systems"(p. 52). Meischen and Trexler (2003), defined agricultural 
literacy as entailing "… knowledge and understanding of agriculturally related scientific and 
technologically based concepts and processes required for personal decision making, participating 
in civic and cultural affairs, and economic productivity…” (p. 44). Both these definitions are 
examples of disciplinary literacy. Frick, Kahler, and Miller (1992) further identified “concepts 
about agriculture that every citizen should know” (p. 1). Shanahan and Shanahan (2012) noted a 
difference between content literacy and disciplinary literacy. Content literacy focuses on broad 
subject areas such as science, technology, engineering, and mathematics (Wolsey & Lapp, 2017) 
and includes a person’s knowledge and understanding of associated principles and practices and 
ability to read, write, and communicate broadly. Disciplinary literacy focuses on specialized 
content within subject areas (e.g. animal reproduction, genetically modified field crops, agricultural 
communications, and agriculture education) (Shanahan & Shanahan, 2012).  

These definitions primarily rely on the attainment and possession of knowledge (literacy) 
yet do not address an individual’s ability to write, read, and communicate (being literate) for 
learning about agriculture. The established literacy definitions in our field are similar to how Pense 
and Leising (2004) defined being literate in agriculture, “An agriculturally literate person would 
understand the food and fiber system in relation to its historical, economic, social, and 
environmental significance” (p. 86). Based on the established literacy definitions in our profession, 
agricultural education uses the terms literacy and literate interchangeably. The application of these 
definitions as a construct for defining our field is an opportunity for investigation of the gap that 
exists for agricultural professionals. 

According to Mercier (2015) most of the U.S. population are not agriculturally literate 
while Chapman and Lindner (2018) noted “agricultural literacy is a growing issue across the United 
States as more individuals continue to become further removed from production agriculture” (p. 
95). A growing global population, urbanization of populations, and aging farmers exacerbates the 
agricultural literacy problem. As the global population approaches ten billion people by 2050 the 
need for agricultural professionals to understand the differences between agricultural literacy and 
being agriculturally literate is vital to efforts promoting agricultural literacy. Sandlin and Perez 
(2017) highlighted this need when they found the public had the ability to read (literate) agricultural 
word and phrases, but did not accurately demonstrate knowledge (literacy) about the relationship 
between purchasing local products and the impact on the environment. Sandlin and Perez (2017) 
wrote “[i]n terms of knowledge about locally produced agricultural goods, attendees seemed to 
overestimate locally grown benefits” (p. 304). Viola, Bianchi, Croce, and Ceretti (2016) found that 
while consumers tended to read food labels, most struggled with knowledge and understanding. 
Deakin (2011) found that while most consumers read food labels less than half understood the 
nutritional information presented. According the National Center for Education Statistics (2016) 
the percentage of persons competent to understand and consume information decreases as the 
complexity and length of such information increases. As shown in Figure 1, to have disciplinary 
literacy in agriculture and to be disciplinary literate in agriculture a person must be generally literate 
and content literate, and possess general literacy and content literacy. Figure 1 also shows being 
literate may or may not be a prerequisite for having literacy. The likelihood of lack of being literate 
decreases a person engages in specific content or disciplinary information. 
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Generally Literate: Ability to 
read, write, & communicate 
using basic words and terms 
needed to function in life. 

 

Content Literate: Ability to 
read, write, & communicate 
about broad fields of study such 
as science or math. 

 

Disciplinary Literate: Ability to 
read, write, & communicate 
using specialized words and 
terms.  

≥ ≤ ≥ ≤ ≥ ≤ 

General Literacy: Knowledge & 
understanding needed in 
everyday life. 

Content Literacy: Knowledge 
& understanding of broad 
principles and practices 

Disciplinary Literacy: 
Disciplinary knowledge & 
understanding needed for 
advanced study. 

Population  % Population▼  % Population▼ 

Figure 1. Relationship between being literate and having literacy in a population.  

Mercier (2015) noted a lack of research on agricultural literacy prevents educational 
programs from expanding and recommends additional research to understand better this problem. 
Harris and Birkenholz (1996) reported that secondary school teachers were knowledgeable about 
and displayed positive attitudes toward agriculture. Harris and Birkenholz (1996) also noted that 
agriculture teachers had higher knowledge scores about agriculture and more positive attitudes 
about agriculture than did other secondary teachers. “Agriculture educators and agricultural 
industry leaders have called for a basic level of agricultural literacy for Americans of all ages” 
(Meishen & Trexler, 2003, p.43). Colbath and Morrish (2010) reported that a limited amount of 
research has been directed toward post-secondary and adult agriculturalists regarding being literate 
and possessing literacy skills. Stofer and Newberry (2017) noted that adults in the United States 
have demonstrated low levels of understanding regarding agriculture.  

According to Kovar and Ball (2013) the core concept of agricultural literacy and the 
understanding of agriculture have remained relatively stagnant. Kovar and Ball (2013) wrote 
significant changes in the type of agriculture experienced in the 21st century supports further 
investigation and evaluation of the concepts and understanding of agricultural literacy. These 
suggestions for continued investigation and understanding of agricultural literacy present specific 
challenges at all levels of primary, middle, secondary, and adult education. In the field of 
agricultural education an opportunity exists to develop programs that teach the efficient use of 
disciplinary literacy through reading, writing, and speaking.  

Conceptual Framework 

Disciplinary literacy, content literacy, agricultural literacy, and the Pillars of Agricultural 
Literacy (American Farm Bureau, 2013; Frick et al., 1991; Meischen & Trexler, 2003; and 
Shanahan & Shanahan, 2012) bind the conceptual framework for this study. In addition to defining 
agricultural literacy, Frick et al., (1991) identified eleven concepts that encompass agricultural 
literacy: Environment, processing, policy, natural resources, animal production, societal 
significance, plant production, economic impact, marketing, distribution, and globalization. They 
further noted “an individual possessing such knowledge would be able to synthesize, analyze, and 
communicate basic information about agriculture.” (Frick et al., 1991, p.52). Based on this 
assumption of disciplinary literacy, a person would need to be literate and possess content literacy 
in order to learn through reading and writing in the discipline (Shanahan & Shanahan, 2008). Frick 
et al., recommended additional research to address what they described as broad concepts and how 
those concepts could be incorporated and communicated through educational materials (Frick et 
al., 1991). 
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Meischen and Trexler, (2003) wrote that “if a person were literate about agriculture, food, 
fiber, and natural resource systems, he or she would be able to: a) engage in social conversation, b) 
evaluate the validity of media, c) identify local, national, and international issues, and d) pose and 
evaluate arguments based on scientific evidence” (p. 44). Meischen and Trexler (2003) reported 
that while rural elementary students had a basic understanding of meat and livestock their literacy 
levels were below prescribed benchmarks. That is students understood the process but did not have 
the necessary disciplinary literacy skills. Trexler (2000) noted that while literacy is a moving target, 
it should be the goal of agricultural educators to ensure that all students can have informed 
conversations about agriculture.  

The American Farm Bureau Foundation (2013) developed the Pillars of Agricultural 
Literacy to help educational efforts aimed at increasing understanding of the relationship between 
agriculture and society. Six pillars are used to describe each relationship: Agriculture and the 
environment, agriculture and food, fiber, and energy, agriculture and animals, agriculture and 
lifestyle, agriculture and technology, and agriculture and the economy. The pillars were designed 
to aid in the implementation of agricultural learning activities in classrooms for the development 
of lessons that reflect the educational growth of learners. The model was developed to aid “people 
who are starting to look at their agricultural literacy efforts for a high level” (American Farm 
Bureau Foundation, 2013, p.1). The intent of the model aligns with the National Research Council’s 
1998 directive that “beginning in kindergarten and continuing through twelfth grade, all students 
should receive some systematic instruction about agriculture” (National Research Council, 1998, 
p. 2). Wolsey and Lapp (2017) agreed with systematic instruction in literacy yet cautioned that the 
challenge for content area teachers is the type of thinking required by all students when reading, 
writing, composing, and speaking while developing literacy skills.  

Shanahan, Shanahan, and Misischia (2011) noted secondary teaching often requires pre-
service students to complete courses in content area reading and writing, while disciplinary 
specialization is often overlooked. Content area specialists teach subject matter information without 
consideration of the literacy skills required for reading, writing, speaking, and generating probing 
questions (Draper, 2002). According to Shanahan et.al., (2011) this oversight potentially develops 
teachers ill equipped to support their students’ disciplinary reading resulting in teachers providing 
the information they want students to have and avoiding text-based reading and discussions. They 
reinforce the need for all teachers to be teachers of literacy in their content area and extend their 
instruction beyond lecture and text-based reading.  

To communicate better with the public and policy makers Enns, Martin, & Spielmaker 
(2016) noted that “…operationalization of what constitutes true agricultural literacy”…is needed 
(p. 14). Roberts and Ball (2009) highlight the important role agricultural education teachers have 
on influencing an agriculturally literate public. To meet the needs of educating the public and policy 
makers about agriculture and natural resources a need exists to understand better the distinction 
between agricultural literacy and being agricultural literate. 

This research study addresses Research Priority 1, “What methods, models, and programs 
are effective for informing public opinions about agricultural and natural resources issues?” (Enns, 
Martin, & Spielmaker, 2016). Agriculturalists serve as the front line for educating the public 
regarding agriculture that will provide solutions for a growing population by acknowledging that a 
gap does exists between being agricultural literacy and being agriculturally literate. 
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Purpose 

The purpose of the study was to examine the confluence of agricultural literacy and what 
it means to be agriculturally literate. Two primary research questions framed this study: 1) How do 
agriculture professionals define agricultural literacy? and 2) What does it mean to be agriculturally 
literate?  

Methods  

This study used a Delphi method for collecting data related to purpose and research 
questions of the study. The study consisted of four rounds of investigation with identified experts 
using predetermined selection criteria. Dalkey and Helmer (1963) of the RAND Corporation are 
general credited with the development of the Delphi technique. Hsu and Sandford (2007) noted it 
“is a widely used and accepted method for achieving convergence of opinion concerning real- 
world knowledge solicited from experts within certain topic areas” (p. 1). The Delphi technique is 
in reference to the Greek oracle, Delphi, from which prophecies were given (Yousuf, 2007). The 
use of the Delphi is similar to the Nominal Group Technique with the exception of requiring groups 
being surveyed in person; instead, an electronic delivery method is appropriate (Yousuf, 2007). 
This study is part of a larger study on agricultural literacy. 

Fifteen purposively chosen panelists participated in the study using established Delphi 
techniques as reported by Rayfield and Croom (2010) and supported by Conner and Roberts (2013). 
Panel members were recruited and selected based on their leadership roles and experience in 
agriculture. Participants were employed in the agriculture industry and served in a leadership 
capacity that provided opportunity for interacting with the public. The composition of the expert 
panel included participants from seven states. Participants possessed at minimum a bachelor’s 
degree in an agricultural area of study and predominately employed in rural settings. Participants 
represented a wide range of agricultural careers including political and policy, education, for profit 
advocacy centers, agribusiness/industry, agriculture communications, and FFA/Professional 
Organizations. Delbecq, Van de Ven, and Gustafson (1975) suggested that ten to fifteen subjects 
are sufficient if the background of the respondents is homogenous. To ensure validity of results 
selection of expert participants is critical (Hsu & Sandford, 2007). Delphi participants according to 
Pill (1971) and Oh (1974) need to have expertise in the area being studied and must be willing to 
share their expertise. Delbecq et al., (1975) identified three groups qualified to be participants of a 
Delphi study: “top management decision makers who will utilize the outcomes of the Delphi study, 
professional staff members together with their support team and respondents to the Delphi 
questionnaire whose judgments are being sought” (p. 85). Fifteen agricultural professionals 
indicated their desire to participate in the study. All fifteen expert participants completed the first 
round of the study and eleven expert participants ultimately completed the second, third, and fourth 
round. While the loss of panel members may decrease the reliability of the findings, a final panel 
of 11 experts is consistent with the Delbecq et al. recommendation of ten to fifteen participants. 

The Delphi process consisted of four rounds and data was collected using open-ended and 
closed-ended response questions during the Spring of 2017. The first-round instrument consisted 
of two open-ended questions: How do you define the term agricultural literacy?; and what does it 
mean to be agriculturally literate? NVivo software was used to categorize and analyze the data. 
Agreement levels of 80% (Dalkey, 1969) were used to determine consensus for each question in 
each of the four rounds. Consistent with Rayfield and Croom (2010) items receiving 80% agree or 
strongly agree indicated consensus. Round two statements included closed-ended questions using 
the following scale: 5=strongly agree, 4=agree, 3=neither agree/disagree, 2=disagree, and 
1=strongly disagree. The third-round instrument consisted of 19 new statements that participants 
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indicated their level of agreement using a two-point scale: 2=agree or 1=disagree. The fourth-
round closed-ended instrument asked participants whether they agreed or disagreed with the final 
definitions provided. 

Findings 

The findings of the study are presented by Delphi round. In round one the first question 
asked participants “how do you define the phrase agricultural literacy?” Participants (N = 15) 
provided definitions that were analyzed, parsed and reconstituted into statements representing 
themes that emerged from the information provided. Statements and sentences within the 
definitions that were repetitive and closely related were paired to avoid repetition in questioning 
for round two. As a result of this analysis, eleven items/themes were development for further 
analysis. These items/themes are shown in Table 1 and provided the basis for defining agricultural 
literacy.   

Table 1 

Round One Participant (N= 15) Responses: How do Agriculture Professionals Define the Phrase 
Agricultural Literacy? 

Participant Generated Responses and Emerging Themes 

A person’s ability to understand the source of food. 

Acquisition of knowledge that allows a person to read, write, and communicate about agriculture.  

Agriculture is the production of food, fiber, fuel, and natural resources.  

Awareness of the food, fiber, and natural resource industries. 

Educating the public about the aspects of agriculture. 

Knowledge of the role agriculture plays in a person’s life.  

Recognizing that crops are used for more than food.  

The ability to describe to others where sources of food originate. 

The understanding of agriculture (plants, animals, technology, business, natural resources, food, and 
mechanics) and its overall relationship with the environment.  

Understanding agricultural processes including economics of planting crops, financing fields and equipment, 
transportation of goods, and the process of turning the agricultural products into a consumable good.  

Understanding that animal welfare is a top priority for farmers.  
 
The second question asked participants what does it mean to be agriculturally literate? 

Similarly, participants (N = 15) provided definitions that were analyzed and parsed and 
reconstituted into statements representing themes that emerged from the information provided. 
Information that was repetitive or closely related were paired to avoid repetition in questioning for 
round two. As a result of this analysis, thirteen items/themes were development for further analysis. 
These items/themes are shown in Table 2 and provided the basis for describing what it means to be 
agriculturally literate. 
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Table 2 

Round One Participant Responses (N = 15): What does it mean to be Agriculturally Literate? 

Participant Generated Responses and Emerging Themes 

Applying agricultural knowledge to real world problems. 

Being agriculturally literate means you possess more knowledge in agriculture than in other areas.  

Having a basic awareness and understanding of where our food, clothes, fuel, etc. comes from is grown and 
how it is grown, produced, processed, and transported.  

Having an understanding of agricultural terminology. 

Knowing agriculture relates to everything we do on a daily basis.  

Knowing basic agricultural facts incorporated into daily education instruction in school systems.  

Knowing the source of food is from farms (not grocery stores). 

Knowing we cannot live without agriculture.  

Knowing animals provide products for consumers.  

Open-mindedness and willingness to hear about different production methods: not calling one type of 
farming the “right” way. 

Possessing an understanding of agriculture, not necessarily the application of agricultural processes.  

Possessing knowledge of the impact farmers, ranchers, and the agriculture industry have on the world.  

Understanding that not all food grown is for human consumption (used for animal feed, bio-fuels, etc.). 
 
In round two participants were provided the items/themes developed in round one and 

asked to indicate their level of agreement with those items/themes. Data related to defining 
agricultural literacy are provided in Table 3. Participants strongly agreed that educating the public 
about the aspects of agriculture (M = 4.7, SD = .48) should be included in defining agricultural 
literacy. Participants tended to agree with the other ten items/themes. The next two items that 
participants tended to agree with most where: “Agriculture is the production of food, fiber, fuel, 
and natural resources” (M = 4.5, SD = .93), and “awareness of the food, fiber, and natural resource 
industries” (M = 4.5, SD = .53). The two items with the lowest mean scores were: “A person’s 
ability to understand the source of food” (M = 4.2, SD = .92), and “understanding that animal 
welfare is a top priority for farmers” (M = 4.0, SD = 1.25). The response rate for round two and 
subsequent rounds was eleven participants and is congruent with Delbecq, Van de Ven, and 
Gustafson (1975) in regards to appropriate size of a Delphi panel. Data related to what it means to 
be agriculturally literate are provided in Table 4. Participants strongly agreed with eight of the 
thirteen items/themes. The item/theme with the highest level of agreement was “having a basic 
awareness & understanding of where food, clothes, fuel, etc. comes from is grown, produced, 
processed, and transported” (M = 4.75, SD = .87). Participants tended to agree with five of the 
thirteen items/themes.  
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Table 3 

Round Two Participant Consensus (n = 11): How do Agriculture Professionals Define the Phrase 
Agricultural Literacy? 

Instrument Statement Ma SD 

Educating the public about the aspects of agriculture. 4.70 .48 

Agriculture is the production of food, fiber, fuel, and natural resources.  4.50 .93 

Awareness of the food, fiber, and natural resource industries. 4.50 .53 

Recognizing that crops are used for more than food.  4.40 .97 

Knowledge of the role agriculture plays in a person’s life.  4.40 .52 

The understanding of agriculture (plants, animals, technology, business, natural resources, 
food, and mechanics) and its overall relationship with the environment.  

4.40 .52 

Understanding agricultural processes include the economics of planting crops, financing 
fields and equipment, transportation of goods, & the process of turning the agricultural 
products into a consumable good.  

4.40 .52 

The ability to describe to others where sources of food originate. 4.30 .68 

Acquisition of knowledge that allows a person to read, write, and communicate about 
agriculture. 

4.30 .68 

A person’s ability to understand the source of food. 4.20 .92 

Understanding that animal welfare is a top priority for farmers.  4.00 1.25 

Note: Ma 5=strongly agree, 4=agree, 3=neither agree/disagree, 2=disagree, 1=strongly disagree 
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Table 4 

Round Two Participant Consensus (n = 11): What does it mean to be Agriculturally Literate” 

Instrument Statement Ma SD 

Having a basic awareness and understanding of where food, clothes, fuel, etc. comes from 
is grown, produced, processed, & transported.  

4.75 .87 

Possessing knowledge of the impact farmers, ranchers, and the agriculture industry have 
on the world. 

4.70 .85 

Possessing an understanding of agriculture. Not necessarily the application of agricultural 
products.  

4.70 .89 

Knowing the source of food is from farms (not grocery stores). 4.70 .89 

Knowing which animals provide products for consumers. 4.70 .89 

Understanding that not all food grown is for human consumption (used for animal feed, 
bio-fuels, etc.).  

4.70 .89 

Applying agricultural knowledge to real world problems 4.70 .89 

Open-mindedness and willingness to hear about different production methods: not calling 
of type of farming the “right” way.  

4.70 .89 

Having an understanding of agricultural terminology.  4.40 1.16 

Knowing agriculture relates to everything we do on a daily basis.  4.40 1.16 

Knowing we cannot live without agriculture.  4.40 1.16 

Knowing basic agricultural facts incorporated into daily educational instruction in school 
systems.  

4.40 1.16 

Possessing more knowledge in agriculture than in other areas.  4.40 1.16 

Note: Ma 5=strongly agree, 4=agree, 3=neither agree/disagree, 2=disagree, 1=strongly disagree 
 
In round three participants were asked to reach consensus on the items/themes related to 

defining agricultural literacy. Participants were asked if they agreed or disagreed that the 
item/theme belonged in the definition. Consensus (80% of participants) was achieved on eight of 
the eleven items related to defining agricultural literacy. Items/themes that had unanimous 
consensus included: “A person's ability to understand and describe the course of food;” 
“recognizing that crops are used for more than food;” “the understanding of agriculture (plants, 
animals, technology, business, natural resources, food, and mechanics) and its overall relationship 
with the environment; and “a person's ability to understand and describe the course of food.” 
Items/themes that did not achieve consensus included: “Awareness of the food, fiber, and natural 
resource industries;” “knowledge of the role agriculture plays in a person’s life;” and “the ability 
to describe to others where sources of food originate.”  
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Table 5 

Round Three Participant Consensus (n = 11): How do agriculture professionals define the phrase 
agricultural literacy? 

Consensus Items/Themes to be Included in Definition of Agricultural Literacy 

Agriculture involves production of food, fiber, and natural resource. 

Recognizing that crops are used for more than food.  

The understanding of agriculture (plants, animals, technology, business, natural resources, food, and 
mechanics) and its overall relationship with the environment. 

A person's ability to understand the source of food. 

Understanding that animal welfare is a top priority for farmers.  

Understanding agricultural processes include: economics of planting crops, financing fields and equipment, 
transportation of goods, & the process of turning the agricultural products into a consumable good.  

Educating the public about the aspects of agriculture.  

Acquisition of knowledge that allows a person to read, write, and communicate about agriculture. 
 
Similarly, in round three participants were asked to reach consensus on the items/themes 

related to describing what it means to be agriculturally literate. Participants were asked if they 
agreed or disagreed that the item/theme belonged in the description of what it meant to be 
agriculturally literate. Consensus (80% of participants) was achieved on twelve of the thirteen 
items/themes. Items/themes that had unanimous consensus included: “Possessing knowledge of the 
impact farmers, ranchers, and the agriculture industry have on the world;” “possessing an 
understanding of agriculture, not necessarily the application of agricultural products;” “knowing 
we cannot live without agriculture;” “knowing the source of food is from farms (not grocery 
stores);” “knowing which animals provide products for consumers;” “understanding that not all 
food grown is for human consumption (used for animal feed, bio-fuels, etc.;” and “having a basic 
awareness & understanding of where food, clothes, fuel, etc. comes from is grown, produced, 
processed, & transported.” The only item/theme that did not achieve consensus was “being 
agriculturally literate means that you possess more knowledge in agriculture than other areas.” 
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Table 6 

Round Three Participant Consensus (n = 11): What does it mean to be Agriculturally Literate? 

Consensus Items/Themes that Describe what it means to be Agriculturally Literate 

Possessing knowledge of the impact farmers, ranchers, and the agriculture industry have on the world. 

Possessing an understanding of agriculture, not necessarily the application of agricultural products.  

Knowing we cannot live without agriculture.  

Knowing the source of food is from farms (not grocery stores). 

Knowing which animals provide products for consumers. 

Understanding that not all food grown is for human consumption (used for animal feed, bio-fuels, etc.).  

Having a basic awareness and understanding of where food, clothes, fuel, etc. comes from is grown, 
produced, processed, & transported.  

Open-mindedness and willingness to hear about different production methods. Not calling one type of 
farming the “right” way.  

Applying agricultural knowledge to real world problems. 

Having an understanding of agricultural terminology.  

Knowing basic agricultural facts incorporated into daily educational instruction within school systems.  

Knowing agriculture relates to everything we do on a daily basis.  
 
Round four invited panelists to indicate their level of agreement related to a final definition 

of agriculture literacy and what is meant to be agriculturally literate derived from round three. 
Panelists reviewed the statements using a two-point scale as either agree or disagree. Participants 
reached consensus on the definition that “Agricultural literacy is the awareness and understanding 
food, fiber, natural resources, and animal health and its relationship to the public and the 
environment.” Participants reached consensus that “Being agriculturally literate means knowing 
and understanding how agriculture, as a basis for human life, affects people.” 

Conclusions, Implications, and Recommendations 

This study examined the confluence of agricultural literacy and being agriculturally 
literate. Expert panelists’ perceptions of the research questions were surveyed through four rounds 
using the Delphi technique. The participants in this investigation possessed expert knowledge of 
agriculture in a variety of professional fields including: understanding of agriculture when 
explaining advocacy for producers, teachers, and other professional fields, displaying appreciation 
for the cultivation of livestock and crops, sharing information regarding production and scientific 
agriculture as related to defining agricultural literacy. The findings indicated that participants did 
not discern a difference between agricultural literacy and being agriculturally literate in regards to 
reading, writing, and speaking about agriculture. This finding supports the conclusion that 
agriculturalists are either not aware of the inherent differences between being agriculturally literate 
and possessing agricultural literacy or do not have the prior training to bridge the gap that inhibits 
effective communication outside of agriculture. Participants defined what it means to be 
agriculturally literate similarly to agricultural literacy and were not able bridge the gap between the 
operational definitions of being literate and literacy. As discussed in Figure 1 and expanded on in 
the examples below the ability for agriculturists to communicate effectively with the public is 
diminished when content and disciplinary words and terms are used and when the public lacks 
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content and disciplinary literacy. It is important for agricultural educators to discern and understand 
the difference between the terms literate and literacy if we are going to help improve the public’s 
understanding of agriculture. 

Findings of this study support the disciplinary definitions of agricultural literacy offered 
by Frick, et al. (1991) and Meischen and Trexler (2003). Findings also highlight that “experts and 
professionals [in agriculture] think in specific ways about their field[]” (Wolsey & Lapp, 2017). 
The findings of this study indicated a gap does exist between agricultural literacy and being literate 
in agriculture. An implication exists that understanding what it means to be agriculturally literate 
is illusive and not fully understood within the limitations of the participants of this study. 
Agriculturalists read and write in specialized ways, and those who would acquire agricultural 
literacy must learn to read and write like the experts. Those who would learn in the discipline of 
agriculture today need specialized reading and writing skills, the skills employed by expert 
agriculturalists in learning from agricultural texts. The implication of this observation is that there 
is a gap in understanding being literate and possessing agricultural literacy. Agriculturalists are the 
front line of explaining the industry, science, and social aspects of agriculture.  

An implication of this study is that there is a need for a closer analysis of the gap between 
being agricultural literacy and being agriculturally literate. This study did not address the general 
literacy abilities of non-agriculturalists and therefore, further studies should be investigated to 
complement the findings of this study. Further exploration of the gap between being agriculturally 
literate and agricultural literacy should focus on how agriculturalists communicate with the public. 
The manner in which our profession explains and communicates with non-agriculturalists is not 
effective. For example, the phrase genetically modified organisms is a disciplinary phrase that 
requires advanced knowledge (disciplinary literacy), while the words individually are a 
combination of being generally literate (modified) and content literate (genetically and organisms). 
Those without advanced training likely can read the phrase, but may ascribe inaccurate meaning. 
In another example, the word biotechnology presents a different challenge for non-agriculturalists. 
The accurate use and knowledge of the word likely requires both being disciplinary literate and 
having disciplinary literacy. Just as a medical doctor must use general words and terms to 
communicate effectively with patients, so too must agriculturalists use general terms to 
communicate effectively with the public.  

The results of this study indicated a gap between agricultural literacy and being 
agriculturally literate is elusive and potentially misunderstood by agricultural professionals. This 
gap and the consequences associated with not understanding the connection between reading, 
writing, and communicating out of our field have profound limitations. It is recommended and in 
agreement with Mercier (2015) that future studies investigate the public perception of modern 
methods agriculturalists use to educate students of agriculture the way we communicate with the 
public. Investigations should be undertaken to determine the benefits of being agriculturally literate 
and possessing agricultural literacy to effectively discuss the science of agriculture with non-
agriculturalists. The findings of this study reinforce the gap between being literate and agricultural 
literacy. In an age where non-agriculturalists need to discuss and debate literacy in the public 
lyceum, we are ultimately missing a vital component of developing a literate global populace. 

To increase agricultural literacy it may be necessary to use basic words and terms of which 
the public has a higher percentage of ability to read, write, and communicate. While it is a laudable 
goal to teach disciplinary specific words and terms, using such does not necessarily result in greater 
agricultural literacy. Understanding the differences between literate and literacy may help 
agricultural educators develop teaching materials targeted at increasing the publics’ agricultural 
literacy. Professional development and outreach for those promoting agricultural literacy is 
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recommended. Additional research on such efforts is warranted to discern impacts of recommended 
training. 
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Conceptualizing Integrative Agricultural Education: 
Introductory Framework for Integrating Mathematics 
in Agricultural Curriculum 
Kelly Robinson1, Donna Westfall-Rudd2, Tiffany Drape3, & Hannah Scherer4 

Abstract 

A curriculum framework to support the integration of academic content to support students’ 
development of 21st century skills including critical thinking and problems solving skills is notably 
absent from agricultural education.  An integrative agricultural education framework is 
conceptualized through a review of literature in STEM education to establish integrative teaching 
practices.  A focus on the development of students’ quantitative reasoning skills through agriculture 
content hones the focus of the curriculum framework.  Quantitative reasoning is the ability to 
confidently approach unique and complex problems in a real-life context by applying mathematical 
skill, knowledge, and reasoning.  The integrative agricultural education framework developed was 
used to design an evaluative rubric for teachers, administrators, and curriculum designs to use as 
a tool for building both integrative teaching and mathematics into agricultural education 
curriculums intentionally and fluidly. 

Keywords: STEM education, Agricultural Education, Quantitative Reasoning, Integrative 
Agricultural Education 

Introduction 

Preparing students for work and college is one of the primary goals of agricultural 
education teachers (Rice & Kitchel, 2017).  As technology advances, the skills and knowledge 
required to be workplace ready continue to change.  Specific technical skills and job-specific 
knowledge have given way to skills needed for creatively solving complex problems, effective 
communication, team work, and self-regulation.  These skills are referred to as 21st century skills 
that promote student success.  The National Research Council (NRC) (2011b) describes these skills 
further:  

These skills include being able to solve complex problems, to think critically about 
tasks, to effectively communicate with people from a variety of different cultures 
and using a variety of different techniques, to work in collaboration with others, to 
adapt to rapidly changing environments and conditions for preforming tasks, to 
effectively manage one’s work, and to acquire new skills and information on one’s 
own (p.1).  

The NRC report further proposes students must be prepared to see the big picture, be ready 
to face problems head-on with confidence, understand how to find new information when it is 
needed to solve problems and be able to work with other people as a team and contribute their skills 
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and knowledge.  Employers are seeking individuals who can communicate what they know and 
what they are doing in a manner that is clear, technically savvy, and appropriate for their audience.  
Additionally, it is highly desirable for employees to have quantitative reasoning skills (Steen, 2002) 
and be confident at addressing complex problems that involve complicated calculations and require 
problem-solving skills.  While employers highly desire these skills, they are challenging to learn 
on the job (National Research Council, 2011b). 

The development of 21st century skills, including quantitative reasoning, requires a context 
that provides focus for critical thinking and interest in problem-solving (Agustin, Agustin, 
Brunkow, & Thomas, 2012).  Agriculture provides a wealth of context that is largely science-based 
and includes the integration of various forms of technology.  Agricultural educators are familiar 
with utilizing a competency-based teaching approach as the driving force for student learning.  
Projects are common catalysts for learning in agricultural education.  To include 21st century skill 
development in agricultural education instruction should be an easy transition with the foundational 
curriculum already established.  Agriculture students may develop these skills without much 
teacher planning.  However, with purposeful planning and intentional instruction, students will 
benefit from having well developed 21st century skills by engaging in opportunities to practice and 
sharpen these skills both in and out of the classroom. To ensure the purposeful inclusion of teaching 
practices to strengthen 21st century skills, teachers need tools to help them assess and improve their 
curriculum and teaching plans. 

The goal of this article is to report on the literature used to establish a conceptual framework 
to guide development and teaching capacity around integrative instruction in agricultural education.  
The purpose of the article is to detail the emergent nature of the framework as it is intended to 
inform the discussion around integrative agricultural education (IAE) to refine the constructs of the 
framework through practice and research.   

The discussion begins by framing the need for integrative pedagogy in agricultural 
education to support the development of students’ 21st century skills for career and college 
readiness.  The conceptualization of the integrative agricultural education framework began with a 
review of empirical research literature focused on integrative teaching practices in STEM (science, 
technology, engineering, and math) content areas to identify components relevant to instruction in 
agricultural education.  A discussion of agricultural education as context introduces the current 
research in integrative practices in the field.  The focus of the article will then turn to a single 
STEM-related concept, quantitative reasoning.  Steen’s (2002, 2004) concept of quantitative 
reasoning will be summarized to operationalize quantitative reasoning within agricultural 
education.  The triangulated synthesis of empirical research in integrative teaching, constructs of 
quantitative reasoning, and current structure of in-school agricultural education will form the 
foundation for the conceptual framework for integrative agricultural education.  A brief conclusion 
will provide an introduction to a piloted evaluation rubric and implications of the use of the tool 
and innovative curriculum concept.   

Process of Review 

A systematic review (Creamer, Simmons, and Yu, 2015) was conducted to develop a 
framework for integrative education with a specific connection to STEM education.  Education 
databases ERIC and Education Research Complete were used for the search.  The search was 
limited to literature and research in peer-reviewed publications published between 2000 and 2016.  
This time frame ensured current research and literature that would be addressing this rather new 
approach in education.  The search parameters used in the database search were: science, 
technology, engineering, and math education or STEM education.  A total of 32 articles matched 
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the initial parameters.  A quick review of each article eliminated all but twelve articles for lack of 
inclusion of STEM education as a foundational aspect of the article or research.  Two additional 
resources (Bybee, 2013; Wells, 2015) were hand-picked from recommendations of experts in the 
STEM education field.  The literature resources were coded for themes focused on determining 
common characteristics of STEM education that were identified in the literature.   

Review of Literature on Integrative Teaching 

The goal of the literature review was to identify characteristics common to STEM 
education. The purpose of operationalizing STEM education was to use the characteristics and 
principles identified as the basis for the conceptual framework of integrative agricultural education.   

Synthesis of literature revealed five characteristics of STEM education: (1) Instruction 
integrates two or more subject areas within a context; (2) Students’ work should be practical and/or 
authentic; (3) Intentionally target critical thinking and problem-solving skill development; (4) 
Learning is student-centered; (5) Technology is regularly used (Asunda, 2012; Berlin & White, 
2012; Bybee, 2013; Ejiwale, 2012; Foutz, et al., 2011; Hansen & Gonzalez, 2014; Kennedy & 
Odell, 2014; Laboy-Rush, 2011; Moye, Dugger, & Stark-Weather, 2014; Sahin & Top, 2015; 
Sanders, 2009; Stone, 2011; Wells, 2015; Zollman, 2012).  Following is a brief discussion of each 
characteristic to better understand the elements used as guidance to develop the proposed 
integrative agricultural education framework.   

Integrative Instruction  

STEM education aims to teach concepts from two or more subject areas during the same 
instructional unit (Laboy-Rush, 2011; Sanders, 2009; Wells, 2015; Zollman, 2012) with the 
intention of demonstrating the connection between subjects (Sanders, 2009; Wells, 2015).  Often, 
students miss the connections on their own thus it is an important factor of integration to make the 
connections obvious for students (Agustin et al., 2012).  While some propose integrative STEM 
education intertwines multiple STEM subjects through the design process (Sanders, 2009), others 
provide an integrative approach through themes (Foutz et al., 2011; Hansen & Gonzalez, 2014; 
Sahin & Top, 2015).  As a rule of thumb, the integrative nature of STEM education is about the 
context that drives the teaching and learning.   

Context makes a recall of concepts more likely in the future (Driscoll, 2005; Hmelo-Silver, 
2004; Steen, 2002) and helps establish transfer to other situations.  Learning in context makes 
knowledge easier to apply in unique instances, and students understand how to use their knowledge 
in situations to come (Carpenter, 1986; Laboy-Rush, 2011, Wiggins, 2006).  Within the context, 
students can think through problems in a way that makes sense to them (Koedinger & Nathan, 
2004; Nathan, Kintsch, & Young, 1992; Moore & Carlson, 2012).  As students construct their 
meanings, abstract concepts also begin to make sense because the context provides meaning and 
makes the concept useful (Nathan et al., 1992). 

Authenticity  

In integrative education, students learn by doing (Moye, Dugger, & Stark-Weather, 2014) 
in realistic or authentic situations that provide much of the same benefit as learning in context.  
What sets authenticity apart from context is how the presentation of the context to the students and 
how teaching and learning are focused on doing the math, science, and engineering in situations 
that are real or seem realistic to the students.  When teachers plan for a context that is realistic, 
students are more engaged and see the relevance in the work they are doing (Shinn et al., 2003). 
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Authenticity is not about only doing hands-on activities, although that could be an option.  
To have authenticity, the activities and problems students work on and think about are always 
within the context of a real situation (Saunders, 2009; Zollman, 2012).  Authentic problems are 
open-ended, do not provide a single path to the solution, and do not necessarily point the student 
toward the exact concept that will be needed before they dive into the work (Foutz et al., 2011; 
Laboy-Rush, 2011; National Council of Teachers of Mathematics [NCTM], 2000).  Authentic 
activities are messy by their very nature (Chin & Chia, 2004).    

Critical Thinking & Problem Solving  

Kennedy and Odell (2014) consider STEM education the nexus between scientific inquiry 
and engineering design which has students asking questions and investigating ways to formulate 
and construct solutions.  Critical thinking and problem-solving skills carry students through the 
inquiry and investigation of working in contexts they may not be familiar.  With each new context 
used to present integrated academic concepts, students need time to learn about the context before 
working on the solution.  Despite not being engaged with STEM content area learning initially, 
students are applying critical thinking and problem-solving techniques to explore the context, 
become familiar with the situation, and learn what they may need to know to work toward a solution 
(McCormick, 2004).  With constant opportunities to practice critical thinking and problem solving, 
students develop a habit of mind rather than thinking of the process as a hurdle to jump in order to 
get to an answer; making critical thinking and problem solving “a lifelong ability to be ever refined 
and polished” (Cromwell, 1992, p. 41). 

Student-Centered Learning  

Student-centered instruction uses a student’s prior knowledge as a starting point and 
focuses learning on students’ interests and strengths (Laboy-Rush, 2011; Turner, 2011).  STEM 
education uses authentic contexts to pique students’ interest.  In a well-planned learning situation, 
teachers can provide students with a need-to-know moment as they think through projects and 
problems looking for a viable solution (Ejiwale, 2012).  While students are focused on learning 
about the context and begin to formulate designs for a solution, creative planning can draw students 
to a point where they discover they need to learn a STEM concept to move forward or to make the 
process easier (Hansen & Gonzalez, 2014; Wells, 2015).  Providing students with scaffolding 
resources or activities build academic knowledge needed to move forward and find or design viable 
solutions (Hansen & Gonzales, 2014; Laboy-Rush, 2011).   

Student-centered learning also opens the door for creativity and intuition to guide students’ 
work toward solutions.  Context may help some students work through their confusion because 
they can make sense of the situation from prior experiences or knowledge (Koedinger & Nathan, 
2004; Nathan et al., 1992; Moore & Carlson, 2012).  Reflecting on the context and determining 
what is known and what is needed, significantly moves students toward self-learning and 
metacognition (Turner, 2011; Zollman, 2012).  Teachers need to be intentional about what concepts 
they want students to learn and plan authentic activities, projects, and problems that aim at those 
marks (Laboy-Rush, 2011, Turner, 2011; Wells, 2015). 

Technology 

Use of technology as a principle for defining STEM education is challenging.  It would 
seem at first that technology means students are trained to use cutting-edge computer-based and 
electronic technologies (Kennedy & Odell, 2014).  For others, use of technology means using 
technology to aid in the learning process through the use of computers, calculators, and similar 
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educationally valuable tools (Ejiwale, 2012; Hansen & Gonzalez, 2014; Sahin & Top, 2015).  These 
are all acceptable uses of technology and would certainly give students an advantage later in life 
because technology changes at such a rapid pace and is commonly used in most all settings.  
Looking past strictly computer-based technology makes use of technology in STEM education 
much more interesting.  For some professions, tools of the trade and systems that provide assistance 
in the face of a problem are considered technology (Hansen & Gonzalez, 2014; Sanders, 2009; 
Wells, 2015; Zollman, 2014).  It is these types of technologies that can be integrated into the context 
of agricultural education curriculum. 

STEM education is learning by doing.  Students learn skills that help them assess problems 
realistically and understand how to use what they know to begin working toward a solution.  The 
path to that solution may be unique to the person designing the solution, but creativity and intuition 
are representative of STEM education.  Always working in an authentic context, students learn 
abstract math and science concepts that are made meaningful when needed to apply technology to 
arrive at a solution.  Connections are intentionally presented to students through careful teacher 
planning thus making connections obvious to students.  Through authentic context, critical thinking 
and careful integration of two or more subject concepts, students develop a broad web of 
interconnected nodes of knowledge that through continued practice become transferable, real, and 
relevant to students.    

Quantitative Reasoning  

In 1983, the U.S. Government published A Nation at Risk which detailed the shortfalls of 
the education system to produce students that were science, math and technology literate (Gardner, 
Larsen, & Baker, 1983).  Recommendations from this report were abundant, however, of particular 
concern is that quantitative reasoning is the realization that students needed to be able to “apply 
math in everyday situations and estimate, approximate, measure and test the accuracy of their 
calculations” (Gardner et al., 1983).  Quantitative reasoning (QR) is often synonymous with 
quantitative literacy (QL) and numeracy (Steen, 2004; Wilkins, 2000) however QR takes the use 
of math skills, and mathematical knowledge to the next level by asking students to apply 
mathematical thinking to reason through instances when math skills alone may fail them (Cobb, 
1997).   

Quantitative reasoning is defined concisely in a combination of features proposed by Steen 
(2004) and Wilkins (2000): (1) Real-world engagement, (2) Application of math in unique 
situations, (3) Flexible understanding of math, (4) Understanding of the nature and history of the 
development of math, (5) A positive disposition toward math, (6) Ability to reason mathematically.  
In the National Council of Teachers of Mathematics (NCTM) (2000) standards for school 
mathematics, each of the six QL features are represented with common themes of logical reasoning 
and seeking out solutions to ill-structured problems.  Explaining why rather than simply following 
procedures turns the focus of QL to reasoning.  With reasoning as the focal point of mathematical 
teaching and learning, QR comes into focus.   

Quantitative reasoning is being able to recognize and use math in real life situations.  
Quantitative reasoning skills are active in unique situations to make progress toward a solution 
more logical.  Specific math skills and knowledge are not necessities of QR.  However, the ability 
to understand what variables are present and understanding how to apply mathematical knowledge 
is QR.  Applying intuition and critical thinking in situations involving numbers to arrive at a logical 
and viable solution are QR skills at work.  Quantitative reasoning provides the flexibility of 
mathematical skill or knowledge learned in one context to be applied in a unique situation.  
Application of the skill or knowledge is still possible even when some features of the situation are 
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slightly altered from the original in which it was learned.  Having the confidence to tackle 
unfamiliar situations that involve numbers and math is also characteristic QR (Wilkins, 2000).  It 
is important to point out that QR is not math (Steen, 2004) rather the understanding and ability to 
use math in tandem with real contexts (Steen, 1997).  However, the foundation of QR is 
mathematical concepts (Cobb, 1997).   

Quantitative reasoning requires a context to work in and for students to have a foundation 
of math concepts to develop QR skill.  Often these math concepts are taught at an abstract level in 
math classes.  In the perfect world of math class, students learn how mathematical relationships 
cultivate theorems and definitions.  In general, these abstract mathematical ideas will hold true in 
the real world with some variation for real-life imperfections.  Ironically, imperfections are what 
make authentic problems interesting and harder to solve (Gal, 1997; Steen 2004).  Imperfections 
are needed to prompt students to recognize the need for critical thinking, but traditional math classes 
do not usually offer imperfect situations.  Thus, the dilemma arises in identifying a contextual outlet 
to practice QR skills in interesting and problem-laden contexts.  

Agricultural Education as Context for Learning Academic Content 

Context plays an important role in both STEM education and in the development of QR 
skills (Agustin et al, 2012).  Context brings interest, meaning, and applicability to the learning 
process.  A broad-based context that is relevant to students and requires active participation by 
doing, mentally and physically, during learning would provide the most effective stage for STEM 
education that supports QR skill development.  Agricultural education is typically a hands-on, 
project-driven curriculum that covers a wide variety of agriculture and agriculture-related topics by 
utilizing local resources and industries making the course material real and relevant to students 
(Blum, 1996).   

Agricultural education is often nested in the career and technical education (CTE) 
department in many schools.  Agricultural education focuses on vocational training as well as 
teaching agricultural literacy (Committee on Agricultural Education in Secondary Schools Board 
on Agriculture National Research Council, 1988).  Students that are literate in any subject area, be 
it math, science, or another academic area, can see what they have learned in their everyday life 
and understand how it plays a role in the world around them (Bybee, 2013).  When students are 
agriculturally literate, they have an appreciation for agriculture and understand general concepts 
and practices associated with agriculture industries (Phipps et al., 2008).   

To address the goal of vocational training, The National Council for Agricultural Education 
(The Council) (2015) provides an extensive list of standards for career clusters associated with the 
agriculture, food, and natural resources (AFNR) industry.  In most agricultural education classes, 
hands-on activities and experiential learning are mainstays of instruction that support the career 
cluster standards (Blum, 1996).  Science is integrated into the curriculum through several course 
options, and engineering concepts are found in a few courses, namely agricultural mechanics 
(Stubbs & Myers, 2015).  Agricultural education programs are taking on the challenge of preparing 
students’ 21st century skills through the vision of The Council’s AFNR career cluster standards and 
incorporation of science and engineering.  Intentionally focusing on developing these 21st century 
skills across curriculums will hone students’ skills set in a broad-based manner for a comprehensive 
experience (Bray, Green, & Kay, 2010).  As agricultural education teachers have a history of using 
open-ended and student-centered instruction (Blum, 1996), they continue to be strong leaders in 
developing students’ abilities to be life-long learners.   
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Mathematics in Agricultural Education 

In 2008, seminal research was conducted in more than 200 career and technical education 
(CTE) classroom programs, the CTE-in-Math curriculum was developed and deployed in several 
CTE programs (Stone, Alfeld, & Pearson, 2008).  This significant attempt at math integration in 
CTE courses suggests that students in the experimental groups did perform better on standards-
based math tests without seeing a deficit in the career and technical education concepts learned.   
Stone, Alfeld, and Pearson’s (2008) Math-in-CTE model began by providing students with fully 
embedded mathematical examples.  The teachers collaborated with mathematics teachers to 
identify math concepts that were present in the skills and competencies taught in career and 
technical education.  With the math concepts identified, teachers gave students examples of the 
math within the CTE content.  Next, students were given explicit math problems that related to the 
context but were no longer embedded.  Finally, students practiced with academic mathematical 
concepts that did not include the context of the initial CTE material.  The Math-in-CTE model 
(Stone et al., 2008) used the authentic nature of career and technical education to anchor 
mathematical concepts to make them real and relevant.  The Math-in-CTE set a strong precedence 
for integrating academics in agriculture.  The next step to improving on the Math-in-CTE model is 
developing students’ mathematical thinking and reasoning as they work on embedded mathematics 
within the context.  

Conceptualizing Integrative Agricultural Education 

Curriculum brings order and purpose to what is considered the essential skills and 
knowledge that should be taught to students (Walker, 2003).  Content and purpose drive curriculum 
design.  Content provides a focus for what is taught while the purpose of the curriculum is the 
reason for teaching the content (Walker, 2003).  The purpose can be broad-based or specific.  The 
purpose of integrative agricultural education, as it is proposed here, is to provide an integration of 
agriculture and core academic content, particularly, mathematics, so that the content areas are so 
intertwined the content topics rely on one another to make sense through the real and relevant 
application of the knowledge and skill.  To put a finer point on that purpose, specific goals and 
objectives for the curriculum overall provide guidance as teachers and designers use the IAE 
framework for developing their curriculum (see Table 1).  These goals come from the juxtaposition 
of the goals of agricultural education, quantitative reasoning, and STEM education previously 
discussed.   

Table 1 

The Goals and Objectives of Integrative Agricultural Education 

Goals of Integrative Agricultural Education Objectives of Integrative Agricultural Education 

meet agricultural education and academic standards agriculture content is intentionally and regularly 
infused with academic content (integrative) 

produce students that are agriculturally literate and 
literate in core subject areas 

only academic concepts that are naturally present in 
the agriculture concepts are included in a lesson 
(context) 

develop students’ 21st century skills learning by doing is fundamental (experiences and 
critical thinking) 

 authentic problems initiate meaningful knowledge 
and skill building (collaborative problem solving) 
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These objectives bring together the characteristics of STEM education, agricultural 
education, and the learning environment needed for developing quantitative reasoning. 

Meeting Standards Through Context 

For nearly two decades, researchers have investigated the effectiveness of academic 
integration in CTE and agricultural education (Shinn et al, 2003; Stone et al, 2008; Young et al, 
2008;  Parr, Edwards & Leising, 2009;  Anderson & Anderson, 2012; Stubbs & Myers, 2015). 
Curriculums have been developed to integrate math, science, and STEM area content with the 
intention of infusing agriculture curriculum with only the academic content that is naturally 
occurring.  Young, et al. (2009) honed in on students in agricultural education courses that 
participated in the Math-in-CTE project conducted by Stone et al. in 2008.  The study revealed that 
academic integration did not diminish the students’ learning about agriculture.   

In a recent study asked students participating in an integrative STEM agricultural education 
course about the connections they noticed between their agriculture and academic classes (Stubbs 
& Myers, 2015).  These students reported enjoying the activities they did in agriculture class and 
did notice that what they were learning in other classes was made useful during the agricultural 
activities.  The connections students made were solidified and made meaningful through the 
agriculture activities that made the academic concepts real and relevant.  Teachers tend to agree, 
believing that by teaching STEM concepts in agriculture, students make connections between 
scientific principles and agriculture thus better-preparing students to met learning standards in their 
science courses (Thompson & Balschweid, 2000). 

Through integration students’ develop a better understanding of the useful connections of 
their academic learning and a real context such as agriculture, and teachers believe their efforts to 
provide integrative learning opportunities are beneficial to students (Stubbs  & Myers 2015).  
Integration of academic concepts can take on many forms.  For example, to integrate many science 
and math concepts while also developing welding skills, the student may be asked to redesign a 
common but handy garden tool.  Alongside the knowledge and skills they learn about welding, the 
student will also need to employ academic concepts to determine a better design for the garden tool 
and determine how to make the improvements with the material on hand.  If planned well and with 
appropriate constraints on the challenge, students will be able to use their knowledge of math and 
science concepts as they are needed to solve real-world problems.  The practice of applying math 
and science concepts provides an excellent opportunity to use the context of agriculture to teach 
academic content knowledge and skill while upholding the welding competency objectives of the 
agriculture course.       

Building Literacy Through Experiences 

Mathematics literacy is defined as being able to identify what is learned in everyday life 
and understanding the role that knowledge plays in the world (Ojose, 2011).  Demonstrating 
confidence, or a “productive disposition” (Madison, 2014), when engaging in situations that 
involve using what has been learned is a mark of literacy (Bybee, 2013).  Thus, to develop literacy 
students need opportunities to learn, develop, and practice their literacy skills in an authentic, 
experience-based environment.  Authenticity and student-centered instruction in IAE provides the 
needed opportunities for students to improve and practice their agricultural and academic content 
literacy.   

Authenticity in Agricultural Education. Students in CTE, learn by doing (Bray et al., 
2010).  Projects in the lab, shop, or green house provide students with learning activities through 
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practical application as does the opportunity for problem-based learning and field experience.  In 
these authentic situations, students are applying what they know and learning to make decisions 
that often have immediate results (Blum, 1996).  Agricultural education incorporates Supervised 
Agriculture Experiences (SAE) and FFA sponsored Career Development Events (CDE) with 
classroom and laboratory instruction as part of the three componet model (Shoulders & Toland, 
2017).  Both are work based learning experiences that put students in an environment that applies 
their agricultural and academic knowledge to real experiences (Shin et al., 2003; Stone, 2011).  Real 
work experience is integration in a truly authentic setting (Stubbs & Myers, 2015).   

In agricultural education, students traditionally work on projects (Blum, 1996).  Using what 
they learn to make or create something is common practice.  CTE also strives to remain on the 
cutting edge of industry and technology as it works to train students for future career paths (Bray 
et al., 2010).  By working in the context of agriculture and carefully planning for fluid integration 
of academic concepts, skills and knowledge are made real, relevant, and needed by students (Stone, 
2011).  Through use of tools and resources that are genuine and represented in the agriculture 
industry, students gain experience with these authentic artifacts related to agriculture and the 
agricultural industry.   

Student Centered Learning in Agricultural Education. Anderson and Anderson (2012) 
suggest nearly every high school student enrolls in at least one CTE course during their high school 
career.  That brings a wide variety of students, experiences, and ability levels to CTE and 
agriculture courses in particular.  Some experiences come from formal education such as laboratory 
activities in a greenhouse, while others come within the context through informal learning during 
a student’s SAE project activity.  It is through these experiences that students bring prior knowledge 
of how the world works, how things work together, and in opposition of one another.  The 
community based practices of agricultural education bring an additional level of experience that 
students can connect within the classroom.  It is important for agriculture teachers to relate new 
agriculture concepts to students’ diverse prior knowledge and experiences.  The emphasis on prior 
knowledge and experiences builds utility and interest in formal concepts that help broaden personal 
experiences.  As is the typical practice of agriculture teachers, through hands-on activities and use 
of students’ prior knowledge to approach problems in a way that makes sense to them, students 
develop a well-rounded and insightful understanding of how and why agriculture shapes the world 
around them. 

Agricultural education teachers in Virginia pointed out that when teaching math to their 
agriculture students,  “mentioning mathematics turned the students off of the lessons at hand” 
(Anderson & Anderson, 2012, p. 14).  To combat this, the teachers took a different route to teaching 
math, the surprise approach.  They integrated the math concepts into their curriculum but chose not 
to tell students they were practicing math skills until after they had completed the instrucitonal 
activity.  These teachers provided instruction that met the students’ needs and provided a scaffold 
approach in creative ways to promote student learning.  These teachers took a different path to 
meeting the learning objectives.  Students can be given the same opportunity while working on 
many of the hands on activities and projects in agriculture by applying their prior knowledge and 
intuition in creative ways to find solutions to problems and complete projects.   

Often the activities in agriculture courses have clear outcomes but getting to that outcome 
is the challenge for students.  A common woodworking project will result in students building a 
toolbox using various traditional and modern tools and methods.  How students apply their skills 
in mathematics such as measuring lengths of the wood pieces and angles to ensure square corners 
as well as proper use of hand tools to complete the project is a strength of project-based learning.  
Learning with this approach gives students the opportunity to apply their intuition and creativity 
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while applying competencies and knowledge to arrive at a solution that results in a toolbox of the 
approprate size for it’s intended use that also has square corners for strength and endurance over 
time.  It is in the intentional development of the project that teachers create learning opportunities 
that integrate academic concepts in the challenge of completing the project.  Step by step 
instructions are replaced with clear details that help guide students through the project but require 
students to explore ideas and apply academic knowledge to meet constraints provided through 
carefull and purposeful planning.   

Critical Thinking & Problem Solving in Agricultural Education. Students learn habits 
of mind (Costa & Kallick, 2008) by working within the context but not on only one task (Soden, 
2013).  Through vocational and literacy training in agriculture, students gain knowledge, 
competencies, and thinking skills that compliment the competencies (Soden, 2013).  As students 
work through problems that develop their understanding of agriculture and build their skill abilities 
toward work competencies, problem solving is no longer a generic activity tied to only one context.  
Instead, students learn many skills within the agriculture context, each one slightly different and in 
need of a new heirarchy for solving problems.  Students have to consider when and how to apply 
each skill to new problems and projects in agriculture.  This problem solving process developes 
critical thinking and further drives home the authenticity of what is learned and how it is applied in 
the real world.    

To develop 21st century skills a real-world context is needed to provide focus for critical 
thinking and interest in problem solving.  Agriculture provides a wealth of context that is science 
based and includes technology in several forms.  Agricultural education teachers are also familiar 
with managing competencies as a driving force for student learning.  Projects are common catalysts 
for learning in agricultural education.  To include 21st century skill development in agricultural 
education should be an easy transition with the foundation already laid in current curriculum 
materials.  To a great extent, these skills are developed in agriculture students without much 
planning on behalf of the teacher.  However, with purposeful planning and intentional instruction, 
students may benefit more from having strongly developed 21st century skills through well-planned 
opportunities to practice and sharpen these skills both in and out of the classroom.   

FFA Career Development Events (CDE) and Supervised Agricultural Experiences (SAE) 
are well established in agricultural education.  Sullivan and Downey (2015) suggested competition 
that allow students to flex their cognitive and interpersonal skill sets help to promote ownership of 
those skills and give students a sense of the interdisciplinary tasks that can be accomplished as a 
result of developing 21st century skills.  Working outside of the classroom in the community or 
with industry leaders in the community also provides experience for students to use and further 
develop their 21st century skills along with the growing academic or subject based knowledge 
(Sullivan & Downey, 2015).  Agricultural education programs are often designed around local 
resources, be that people or industries.  Including these resources with the intention of also 
developing students 21st century skills is a practice that could prove to have a lifelong value for 
students in agricultural courses.  

Teaching for 21st Century Skills in Agricultural Education 

In a National Research Council (NRC) workshop in 2011 (NRC, 2011b), 21st century skills 
were grouped into three skill clusters: (a) cognitive, (b) interpersonal, and (c) intrapersonal skills.  
The cognitive cluster of the 21st century skills is characterized by non-routine problem solving, 
systems thinking, and critical thinking.  The interpersonal skills cluster is characterized by skills 
needed to work productively with others and to clearly communicate knowledge when sharing with 
others.  Intrapersonal skills are characterized by goal setting, coping with challenges, and self-
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regulation.  These skills are described as the skills needed during problem solving while the focus 
remains on how an individual handles their own thoughts, progress, and emotions that relate to 
solving problems. 

Learning 21st century skills may best be accomplished and provide the most lifelong benefit 
to students if they are developed by high school graduation (NRC, 2011b).  The National Research 
Council (2011b) reports that 21st century skills and non-cognitive skills combine to be significant 
determinants of employment status and earnings more than an individual’s educational level.  This 
suggests understanding general information in a content area, being able to apply what is known, 
and communicating that understanding are seen as more important than a person’s strict knowledge 
or domain specific skill set.  Practice of the 21st century skills within in a context makes the process 
of problem solving and critical thinking more automated which in turn makes transfer to other 
situations easier (NRC, 2011b). 

Implications of Integrative Agricultural Education  

The proposed framework for integrative agricultural education guides teachers interested 
in integrating core academics in agricultural education with a focus on mathematics that will 
support students’ development of quantitative reasoning.  The IAE framework introduces the ideas 
of STEM education to agriculture.  The framework suggests teachers intentionally plan to include 
mathematics that is useful and directly related to the content that is routinely covered in their 
courses.  Agricultural education is a strong context for integration and inclusion of applicable and 
useful mathematics skills.  The intention is not to teach math concepts in this curriculum but to 
support students’ abstract understanding of mathematics with contextual experiences that make the 
mathematics come alive.  As students build a stronger, more flexible understanding of how and 
why mathematics works, they build their quantitative reasoning skills.  As students build these 
skills, they also improve their problem solving and critical thinking skills through mathematical 
reasoning.  Developing a curriculum that supports QR skill growth is done through hands-on 
projects, big idea problem solving, and relevant experiences that directly involve students.  This 
requirement makes agricultural education the ideal learning environment for students to improve 
their QR skills.  Additionally, agriculture teachers can lead the charge on STEM education, honing 
the innovative techniques and providing exemplars for best practices in the field of STEM 
education.   

Tools for Teachers 

A curriculum tool is only useful if it can be applied.  The IEA framework is reduced to an 
18- question rubric in Table 2, intended to be used as guidance in the planning and implementation 
of IAE.  The rubric should be used by teachers to evaluate their current curriculum for integration 
and integration of mathematics.  The rubric may also be used by teachers to demonstrate how to 
administrators and other stakeholders how they are integrating mathematics into their program 
content. Recall, that integration of mathematics should only occur in the event the mathematics is 
needed and useful in the context of the agriculture content.  It is implied that mathematics likely 
occurred in all agriculture content. However, it may not be obvious without consultation with a 
mathematics teacher who is interested in collaborating.  Integration of mathematics may be made 
more rigorous and grade level appropriate with help from colleagues.   
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Table 2 

Integrative Agricultural Education Curriculum Rubric 

The criteria below are elements that are expected to be present in an integrative agricultural 
education program.  Determine how well each criteria is met using the following scale:  

0 - not applicable/inadequate  1 - developing   2 - proficient     3 - advanced                        
Integration     
Is the lesson problem or project based? 0 1 2 3 

Were connections between agriculture topics and math topics obvious? 0 1 2 3 

Were authentic resources used? 0 1 2 3 

Were students encouraged to ask critical questions about the topic or the 
mathematics? 0 1 2 3 

Was scaffolding support provided for math concepts? 0 1 2 3 

Were at least two subject areas covered in the lesson (agriculture + n)? 0 1 2 3 

Student-Centered     

Were students sharing ideas in groups? 0 1 2 3 

Were students asked to reflect on their learning either in writing or orally? 0 1 2 3 

Were activities offered with multiple methods or variations for ability levels? 0 1 2 3 

Were students asked to relate the learning to their own experiences? 0 1 2 3 

Did the teacher model mathematical thinking? 0 1 2 3 

Were students asked to seek out more information that related to the topic? 0 1 2 3 

Were students encouraged to consider alternative 
processes/solutions/consequences related to the topic? 0 1 2 3 

Quantitative Reasoning     
Were math concepts included in the lesson? 0 1 2 3 

      If so, how many instances?     
Were the math activities appropriate and accurate? 0 1 2 3 

Was the math needed or beneficial? 0 1 2 3 

Were students encouraged to use mathematical language during 
discussions/presentations? 0 1 2 3 

Were students encouraged to use mathematical thinking during 
discussions/presentations? 0 1 2 3 

 

Until collaboration becomes a mainstay in education; agriculture teachers can use the IAE 
rubric to aid in identifying aspects of their curriculum that may include math.  Once identified, the 
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rubric will help guide in the process of providing activities and resources to students that will 
provide practice in mathematical thinking, open-ended problem solving, asking critical questions 
of the context and the values involved well as considering why the mathematics was useful and 
how the concept could b applied in other situations.  Working to integrate mathematics into 
agricultural education is not an easy process.  The rubric was designed to provide teachers a 
roadmap as they begin to consider intentionally integrating mathematics.  As teachers try their hand 
in these initial stages, the discourse among teachers can also be guided by the questions in the rubric 
to provide better focus on the support and training that is needed to improve the practice of 
integrative agricultural education.   

Conclusion 

Agricultural education teachers are expected to provide support for their students’ 
academic learning as well as prepare them for careers and college.  The broad-based foundation of 
agriculture lends itself to learning through in-class projects and hands-on experiences that are 
unique to agricultural education through FFA.  Science is readily identified in the context of 
agriculture and many cases intentionally introduced to students.  The same intention should be 
applied to mathematics concepts that are embedded in many aspects, if not all, of agriculture.  
Planning curriculum with intention and following the guidelines for integrative agricultural 
education provided in this article opens a new window of opportunity for students to build 
confidence, transferable knowledge, and flexible processing skills in mathematics for application 
in all facets of their life now and in the future.   

References 

Agustin, M. Z., Agustin, M., Brunkow, P., & Thomas, S. (2012). Developing quantitative 
reasoning: Will taking traditional math courses suffice? An empirical study. Journal of 
General Education, 61(4), 305-313. 

Anderson, R. & Anderson, S. (2012). Emerging themes in integrating mathematics into 
agricultural education: A qualitative study of star teachers in Virginia. Journal of Career 
and Technical Education, 27(2), 8-19. 

Asunda, P. (2012). Standards for technology literacy and STEM education delivery through 
career and technical education programs. Journal of Technology Education, 23(2). 
Retrieved from https://scholar.lib.vt.edu/ejournals/JTE/v23n2/asunda.html 

Berlin, D. F., & White, A. L. (2012). A longitudinal look at attitudes and perceptions related to 
the integration of mathematics, science, and technology education. School Science and 
Mathematics, 112(1), 20-30. doi:10.1111/j.1949-8594.2011.00111.x 

Blum, A. (1996). Teaching and learning in agriculture: A guide for agricultural educators. 
Rome: FAO. 

Bray, J., Green, K., & Kay, K. (2010). Up to the challenge: The role of career and technical 
education and 21st-century skills in college and career readiness. Retrieved from 
Partnership for 21st Century Skills: 
http://www.p21.org/storage/documents/CTE_Oct2010.pdf 

Bybee, R. (2013). The case for STEM education: Challenges and opportunities. Arlington, VA: 
National Science Teachers Association. 



Robinson, Westfall-Rudd, Drape, & Scherer Conceptualizing Integrative Agricultural Education:… 

Journal of Agricultural Education 266 Volume 59, Issue 4, 2018 

Carpenter, T. (1986). Conceptual knowledge as a foundation for procedural knowledge. In J. 
Hiebert (Ed.), Conceptual and Procedural Knowledge: The Case of Mathematics. 
Hillsdale, NJ: Lawrence Erlbaum Associates. 

Chin, C., & Chia, L.-G. (2004). Problem-based learning: Using students' questions to drive 
knowledge construction. Wiley InterScience. doi:10.1002/sce.10144 

Cobb, G.W. (1997).  Mere literacy is not enough.  Steen, L. A. (Ed.). Why numbers count: 
Quantitative literacy for tomorrow's America (pp. 75 – 90). New York: College Entrance 
Examination Board. 

Committee on Agricultural Education in Secondary Schools Board on Agriculture National 
Research Council. (1988). Understanding agriculture: New directions for education. 
Washington, D.C.: National Academy Press. 

Cost, A. L. & Kallick, B. (2008). Learning and Leading with habits of the mind: 16 essential  
characteristics for success. Alexandria, VA: Association for Supervision and Curriculum 
Development. 

Creamer, E.G., Simmons, D.R., & Yu, R. (2015). Using mixed methods to conduct a meta-
synthesis of the literature: Moving from words to numbers.  Paper presented at the 
Conference on Higher Education Pedagogy, Blacksburg, VA. Retrieved from 
http://www.cider.vt.edu/conference/proceedings/2015ConferenceProceedings.pdf 

Cromwell, L. (1992). Assessing critical thinking. New Directions for Community Colleges, 
77(Spring), 37-50. 

Driscoll, M. P. (2005). Psychology of learning for instruction. Boston, MA: Pearson Education, 
Inc. 

Foutz, T., Navarro, M., Bill, R., Thompson, S., Miller, K., & Riddleberger, D. (2011). Using the 
discipline of agricultural engineering to integrate math and science. Journal of STEM 
Education, 12(1&2), 24-32. 

Gal, I. (1997).  Numeracy: Imperatives of a forgotten goal.  Steen, L. A. (Ed.). Why numbers 
count: Quantitative literacy for tomorrow's America (pp. 36 -44).  New York: College 
Entrance Examination Board. 

Gardner, D. P., Larsen, Y. W., & Baker, W. (1983). A nation at risk: The imperative for 
educational reform. Washington, DC: US Government Printing Office.  

Hmelo-Silver, C. E. (2004). Problem-based learning: what and how do students learn? 
Educational Psychology Review, 16(3), 235-266. 

Kennedy, T., & Odell, M. (2014). Engaging students in STEM education. Science Education 
International, 25(3), 246-258. 

Koedinger, K. R., & Nathan, M. J. (2004). The Real Story Behind Story Problems: Effects of 
Representations on Quantitative Reasoning. Journal of the Learning Sciences, 13(2), 
129-164.   



Robinson, Westfall-Rudd, Drape, & Scherer Conceptualizing Integrative Agricultural Education:… 

Journal of Agricultural Education 267 Volume 59, Issue 4, 2018 

Laboy-Rush, D. (2011). Integrating STEM education through project-based learning. Retrieved 
from http://www.rondout.k12.ny.us/common/pages/DisplayFile.aspx?itemId=16466975 

Madison, B.L. (2014). How does one design or evaluate a course in quantitative 
reasoning?  Numeracy, 7(2), article 3.   

McCormick, R. (2004). Issues of learning and knowledge in technology education. International 
Journal of Technology and Design Education, 14(1), 21-44. 

Moore, K., & Carlson, M. (2012). Students' images of problem contexts when solving applied 
problems. The Journal of Mathematical Behavior, 31(1), 48-59. 

Moye, J., Dugger, W., & Stark-Weather, K. (2014). “Learning by doing” research introduction. 
Retrieved from http://iteea.org/39126.aspx 

Nathan, M. J., Kintsch, W., & Young, E. (1992). A Theory of Algebra-Word-Problem 
Comprehension and Its Implications for the Design of Learning Environments. Cognition 
and Instruction, 9(4), 329-389. 

National Research Council. (2011). Adding it up: Helping children learn mathematics.  
Washington, D.C.: National Academy Press.  

National Research Council. (2011b). Assessing 21st-century skill: Summary of a workshop.  J.A. 
Koenig, rapporteur.  Committee on the Assessment of 21st Century Skills.  Board on 
Testing and Assessment, Division of Behavioral and Social Sciences and Education.  
Washington D.C.: The National Academies Press. 

The National Council for Agricultural Education. (2015). Agriculture, food and natural resources 
(AFNR) career cluster content standards. Retrieved from: 
https://www.ffa.org/SiteCollectionDocuments/council_afnr_career_cluster_content_stand
ards.pdf 

National Council of Teachers of Mathematics. (1989). Curriculum and evaluation standards for 
school mathematics. Reston, Va.: The Council. 

National Council of Teachers of Mathematics (2000). Principles and standards for school 
mathematics. Reston, Va.: The National Council of Teachers of Mathematics, Inc. 

Ojose, B. (2011). Mathematics literacy: Are we able to put mathematics we learn into everyday 
use? Journal of Mathematics Education, 4(1), 89-100. 

Parr, B., Edwards, M. C., Leising, J. G. (2009). Selected effects of a curriculum integration 
intervention on the mathematics performance of secondary students enrolled in an 
agricultural power and technology course: An Experimental study. Journal of 
Agricultural Education, 50(1), 57 – 69. DOI: 10.5032/jae.2009.01057. 

Phipps, L.J., Osborne, E.W., Dyer, J.E., & Ball, A.L.  (2008). Handbook on agricultural 
education in public schools (6th edition).  Clifton Park, NY: Thomson Delmar Learning. 

http://www.rondout.k12.ny.us/common/pages/DisplayFile.aspx?itemId=16466975
http://iteea.org/39126.aspx


Robinson, Westfall-Rudd, Drape, & Scherer Conceptualizing Integrative Agricultural Education:… 

Journal of Agricultural Education 268 Volume 59, Issue 4, 2018 

Rice, A. H., & Kitchel, T. (2017). Teachers’ beliefs about the purpose of agricultural education 
and its influence on their pedagogical content knowledge. Journal of Agricultural 
Education, 58(2), 198-213. https://doi.org/10.5032/jae.2017.02198  

Sahin, A., & Top, N. (2015). STEM students on the stage (SOS): Promoting student voice and 
choice in STEM education through an interdisciplinary, standards-focused, project-based 
learning approach. Journal of STEM Education, 16(3), 24-33. 

Sanders, M. (2009). STEM, STEM education, STEMmania. The Technology Teacher, 
December/January, 20-26. 

Shinn, G., Briers, G. E., Christiansen, J., Edwards, M. C., Harlin, J. F., Lawver, D. E., Lindner, J. 
R., Murphy, T. H., & Parr, B. A. (2003). Improving student achievement in mathematics: 
An important role for secondary agricultural education in the 21st century (Unpublished 
Manuscript). College Station, TX: Texas A&M University. 

Shoulders, C. W., & Toland, H. (2017). Millennial and non-millennial agriculture teachers’ 
current and ideal emphasis on the three components of the agricultural education 
program. Journal of Agricultural Education, 58(1), 85-101. 
https://doi.org/10.5032/jae.2017.01085 

Soden, R. (2013). Teaching problem-solving in vocational education. Oxon, OX: Routledge. 

Stubbs, E., & Myers, B. (2015). Multiple case study of STEM in school-based agricultural 
education. Journal of Agricultural Education, 56(2), 188-203. 

Steen, L. A. (2002). Quantitative Literacy:  Why numeracy matters for schools and colleges. 
FOCUS, 22(2), 8-9. 

Steen, L. A. (2004). Achieving quantitative literacy: An urgent challenge for higher education. 
Washington, D.C.: The Mathematical Association of America 

Steen, L. A. (Ed.). (1997). Preface: The new literacy. In L. A. Steen (Ed.), Why numbers count: 
Quantitative literacy for tomorrow's America (pp. xv-xxviii).  New York: College 
Entrance Examination Board. 

Stone, J. I. (2011). Delivering STEM education through career and technical education schools 
and programs. Retrieved from 
http://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_0726
41.pdf 

Stone, J. R., Alfeld, C., & Pearson, D. (2008). Rigor and relevance: Enhancing high school 
students' math skills through career and technical education. American Educational 
Research Association, 45(3), 767-795. 

Sullivan, S.C. & Downey, J. A. (2015). Shifting educational paradigms: From traditional to 
competency-based education for diverse learners.  American Secondary Education, 43(3), 
4-19.   

https://doi.org/10.5032/jae.2017.02198


Robinson, Westfall-Rudd, Drape, & Scherer Conceptualizing Integrative Agricultural Education:… 

Journal of Agricultural Education 269 Volume 59, Issue 4, 2018 

Thompson, G., & Balschweid, M. (2000). Integrating science into agriculture programs: 
Implications for addressing state standards and teacher preparation programs. Journal of 
Agricultural Education, 41(2), 73-80. 

Turner, S. L. (2011). Student-centered instruction: Integrating the learning sciences to support 
elementary and middle school learners. Preventing School Failure, 55(3), 123-131. 

Walker, D.F. (2003).  Fundamentals of curriculum: Passion and professionalism (2nd edition).  
Mahwah, NJ: Lawrence Erlbaum Associates, Inc.  

Wells, J. (2015). A technology education perspective on the potential of STEM education. 
Blacksburg, VA: Virginia Polytechnic Institute and State University. 

Wiggins, G., & McTighe, J. (2006). Understanding by Design (2nd ed.). Upper Saddle River, NJ: 
Pearson Education, Inc. 

Wilkins, J. L. M. (2000). Preparing for the 21st century: The status of quantitative literacy in the 
United States. School Science and Mathematics, 100(8), 405-418.  

Young, R., Edwards, M., & Leising, J. (2009). Does a math-enhanced curriculum and 
instructional approach diminish students’ attainment of technical skills? A year-long 
experimental study in agricultural power and technology. Journal of Agricultural 
Education, 50(1), 116-126. 

Zollman, A. (2012). Learning in STEM literacy: STEM literacy for learning. School Science and 
Mathematics, 112(1), 12-19. 

 



Journal of Agricultural Education, 59(4), 270-285 
https://doi.org/10.5032/jae.2018.04270 

 

Journal of Agricultural Education 270 Volume 59, Issue 4, 2018 

Assessing the Effects of the Smartphone as a Learning 
Tool on the Academic Achievement of School-Based 
Agricultural Education Students in Louisiana 
H. Eric Smith1, J. Joey Blackburn2, Kristin S. Stair3, & Michael F. Burnett4 

Abstract 

The purpose of this preexperimental study was to determine the effects of a blended learning 
environment on school-based agricultural education students’ ability to identify 30 species of trees 
by leaves. Louisiana agriculture teachers were recruited based on district policy regarding whether 
students could use smartphones for learning in the classroom. The treatment group utilized 
smartphone technology to aid in the identification of tree species, while the comparison group 
utilized traditional, printed materials. All students were taught via guided inquiry and engaged in 
multiple formative assessments during the course of the research study. No statistically significant 
differences were found between the groups on the posttest tree leaf identification. It is 
recommended that future research be conducted over a longer duration of time to better measure 
long-term performance and learning gains. Further, more research should be conducted to 
determine if motivational differences exist based on utilizing smartphones for learning.  Teachers 
who desire to incorporate the smartphone into blended learning environments can do so without 
diminishing student achievement. 

Keywords: blended learning; smartphones; educational technology; mobile learning 

Introduction and Literature Review 

In 2009, United States Secretary of Education, Arne Duncan, addressed members of 
Congress and called for “applying the advanced technologies used in our daily personal and 
professional lives to the entire education system to improve student learning” (U.S. Department of 
Education, 2010, p. v). The device most often used in American personal and professional life is 
the smartphone. Smartphones have become the leading device for information and communication 
technology among American teenagers (Pew Research Center, 2017) because in one small device 
they can talk, text, email, record video, send pictures, check social media, play games, and watch 
movies (Smith, 2011). Smartphones are so intertwined in our culture that an overwhelming majority 
of Americans reported their smartphone as being indispensable (Chen & Katz, 2009). With this in 
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mind, it is not surprising that the most current data show that 92% of Americans between the ages 
of 18 and 29 own a smartphone (Pew Research Center, 2017). 

With the rapid development of the technology, some educators feel intimidated to 
incorporate applications they do not fully understand (Laskin & Avena, 2015). People born after 
1980 are designated as digital natives because they have used technology their entire lives, while 
digital immigrants did not grow up immersed in technology (Laskin & Avena 2015; Prensky, 
2001). Digital native college students drove the adoption of smartphones in higher education, 
convinced that technology improved learning (Gikas & Grant, 2013). Most high school students 
share the same argument; one exploratory study found 60% of students believed mobile devices 
influenced their academic success positively (Gikas & Grant, 2013). However, not all students used 
their phones for learning (McCoy, 2013). Despite the popularity of smartphones, there are often 
restrictions on their use in secondary education (Laskin & Avena, 2015). 

Smartphones are often viewed as a classroom distraction, an opportunity for heinous 
behavior, or simply a mode of entertainment (Laskin & Avena, 2015). Approximately 69% of 
school districts in the U.S. ban mobile phones in the classroom (Commonsense Media, 2010), while 
university policies have typically allowed student use at the instructor’s discretion (McCoy, 2013). 
Research has reported students spend between 20% and 40% of class time on their phones for 
purposes unrelated to the lesson (Laskin & Avena, 2015; McCoy, 2013).  In secondary education, 
academic dishonesty has been a concern, as 35% of students reported using their phones for 
cheating (Commonsense, 2010; Thomas & Muñoz, 2016). Unsurprisingly, the typical secondary 
education administrations’ response to mobile devices in the classroom is to ban them (Keengwe, 
Schnellert, & Jonas, 2014; Laskin& Avena, 2015). However, O’Bannon and Thomas (2014) found 
teachers’ attitude towards smartphones in the classroom has shifted. As a growing number of digital 
natives become classroom teachers, the willingness to incorporate smartphones for learning on the 
rise (O’Bannon & Thomas, 2014). The goal of educators should be to use students’ passion towards 
smartphones to improve learning (Laskin & Avena, 2015). 

Despite the popularity of smartphones, studies measuring achievement gains when 
comparing teaching with smartphones to traditional methods vary (Liu & Huang, 2015; Liu, et 
al.,2015; Su & Cheng, 2015). Thomas and Muñoz (2016) conducted a study that identified which 
popular smartphone technologies were being most utilized by teachers and students. They reported 
basic applications such as accessing the internet, calculator, clock, and calendar were most often 
used within the classroom (Thomas & Muñoz, 2016) while only a very small portion of students 
used more advanced functions of their smartphones for developing 21st century skills such as 
creating content, posting content online, or recording audio/video (Bennett, Maton, & Kervin, 
2008; Ertmer & Otterbein-Leftwich, 2010; Thomas & O’Bannon, 2015). However, research has 
indicated when more advanced applications of smartphones are applied in teaching and learning, 
achievement gains are significant (Liu et al., 2015; Su & Cheng, 2015). 

The use of advanced technology in agricultural education programs is related to the 
development of 21st century skills (Ertmer & Otterbein-Leftwich, 2010). Several important studies 
have described how educational technology has been implemented into secondary agricultural 
education. One study sampled 203 Louisiana agriculture teachers using the Kotrlik-Redmann 
Technology Integration Model (Kotrlik, Redmann & Douglas, 2003). Results of the study indicated 
agriculture teachers in Louisiana were successfully employing basic technology such as email, but 
were not fully incorporating more advanced technology into their curriculum. Significant predictors 
of technology integration were (a) the teachers’ belief in their teaching effectiveness, (b) computer 
anxiety, and (c) teachers’ perceived barriers to technology integration. Five years later, a follow-
up study by Kotrlik and Redmann (2009) reported that far more technology integration had taken 
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place in Louisiana agriscience programs. Computer anxiety scores among the agriculture teachers 
collectively had decreased, Internet availability had increased, and perceived barriers were reduced. 
Williams, Warner, Flowers, and Croom (2014) found that North Carolina secondary agriculture 
teachers used (a) projectors, (b) laptops, and (c) desktop computer hardware most frequently. The 
software used most frequently by agriscience teachers were (a) internet browsers, (b) word 
processors, (c) grading/attendance software, and (d) presentation software (Coley, Warner, Stair, 
Flowers, & Croom, 2015; Williams et al., 2014;). Notably, more advanced hardware like student 
response clickers and iPads for teaching and learning were reported as not readily available (Coley 
et al., 2015; Williams et al., 2014). Similarly, Williams et al. (2014) described student use of 
multimedia software and technology such as contributing to blogs, using social media, creating 
movies, art and webcasts were rarely used in the classroom.  

Teachers who blend the use of smartphone technology into their classrooms may see gains 
in student achievement. Blended learning is a general term utilized to describe the simultaneous 
use of multiple instructional delivery methods to improve learning by satisfying multiple learning 
styles at once (Lothridge, Fox, & Fynan, 2013). Often blended learning environments are those 
infused with technology (Francis & Shannon, 2013; Olapiriyakul & Scher, 2006; Lothridge et al., 
2013; Vacik, Wolfslehner, Spörk, & Kortschak, 2006; Wasoh, 2016). Blended learning 
environments can be particularly successful when teachers employ guided inquiry and formative 
assessment (Kuhlthau, Maniotes & Caspari, 2015; Moskal, Dzuban, & Hartman, 2013).  Guided 
inquiry requires the learner to discover solutions for authentic problems and can help students 
develop deeper meaning of the content to be learned (Traxler, 2007; Kuhlthau et al., 2015).   

Theoretical Framework 

The focus on the interaction between learners and technology is often described as being a 
complex process. The Theory of Learning for the Mobile Age (TLMA) (Sharples, Taylor, & 
Vavoula, 2007) is based on the notion that learning is a process of acquiring knowledge through 
communication across continuously shifting contexts (Taylor, Sharples, O’Malley, Vavoula & 
Waycott, 2006). Further, Sharples et al. (2007) produced the Task Model for Mobile Learners 
(TMLL) that was modified from Engeström’s (2009) expansive activity model. The TMLL divided 
learning into semiotic and technological activity (Sharples et al., 2007). The semiotic layer 
represents learner actions moderated by culture, environment, and meaningful signals. This layer 
represents an abstract domain inside the mind where personal language events such as previous 
conversations, lectures, and private thoughts are synthesized (Taylor et al., 2006). The 
technological layer represents a physical domain that has helped explain smartphones as a tool for 
“creating a human-technology system” that enables learning (Sharples et al., 2007, p. 11). Sharples 
et al. (2007) insisted that the semiotic and technological layers can be separated to provide a more 
semiotic or technological model or combined for a more holistic model. The purpose of the theory 
and model was to move research forward in the investigation of mobile learning (ML) (Sharples et 
al., 2007). 

The TMLL can be used to illustrate cognition through smartphone technologies in a 
traditional classroom, distance education environment, or an informal learning context (Sharples et 
al., 2007; see Figure 1). In the triangular TMLL, all factors (i.e., Object, Tool, Subject, Control, 
Context and Communication) are interconnected, representing the complex relationship and 
dependency of the factors within the model (Taylor et al., 2007). The intertwined, yet flexible, 
structure of the model allows technologically enhanced learning experiences of many kinds to be 
examined (Sharples et al., 2007). An object is the material or problem which learning effected and 
has often been the dependent variable in experimental designs (Sharples et al., 2007). Tools are 
determined to be any device that serves the purpose of inquiry, and subjects are learners or 
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technological devices and may be considered one in the same (Sharples et al., 2007). Control of 
learning may depend on a teacher, be distributed to learners, or may pass between learners and 
smartphones (Sharples et al., 2007). Context embraced multiple formats including but not limited 
to (a) classrooms, (b) social media, (c) text messaging, and (d) interpersonal conversation (Sharples 
et al., 2007). Communication also embraced traditional and technological means of people sending 
and receiving messages (Sharples et al., 2007).   

 

Figure 1. Task model for mobile learners (Sharples et al., 2007). 

There is little in the agricultural education literature pertaining to smartphone enhanced 
learning among secondary agriculture students. No research has focused on the use of smartphone 
applications in forestry education at the secondary level. Furthermore, little is known about how 
teaching a forestry curriculum with advanced smartphone tools would affect student achievement 
in leaf identification. Therefore, the principle question that arose from the literature was what effect 
does smartphone enhanced teaching have on Louisiana high school agriculture student achievement 
in a leaf identification unit?  This research aligns with the American Association for Agricultural 
Education’s National Research Agenda Research Priority 4: Meaningful, Engaged Learning in All 
Environments.  Specifically, this study helps to provide answers to Research Priority Question One: 
“How do digital technologies impact learning in face-to-face and online learning environments?” 
(Edgar, Retallick, & Jones, 2016, p.39). 

Purpose and Objectives 

The purpose of this study was to compare the achievement of students in a forestry 
curriculum based on learning through smartphone technology or traditional, printed materials. The 
following research questions guided the study: 

1. What are the personal and educational characteristics of students enrolled in agriculture 
courses offering a forestry curriculum in Louisiana? 

2. What difference existed in posttest leaf ID scores between students learning through 
smartphone technology and students learning through printed materials? 
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3. The following null hypothesis guided the statistical analysis of the study: 
4. There were no statistically significant differences in leaf ID posttest scores between 

students learning through smartphones and students learning through printed materials. 

Methods and Procedures 

Research Design 

A preexperimental design utilizing nonequivalent comparison groups was employed for 
this study (Campbell & Stanley, 1963; Shadish, Cook, & Campbell, 2002). Agriculture teachers 
were recruited for this study based on whether or not their school district allowed smartphones to 
be utilized for learning in the classroom.  In all, seven teachers were assigned to the treatment group 
and completed all parts of the study fully.  A total of six teachers were in the comparison and 
completed all parts of the study. Overall, the treatment group was comprised of n=128 students and 
n=135 students were in the comparison group.  These students were enrolled in either Agriscience 
I or Agriscience II, the two courses in Louisiana where introduction to forestry is commonly taught.  
Table 1 lists student personal characteristics. Overall, most students were male (73.4%), 15 or 16 
years old (60.5%), and White/Caucasian (71.5%). Regarding high school classification, seniors 
(9.1%) made up the smallest portion of the sample.  

Table 1 

Personal Characteristics of Louisiana Students Enrolled in Secondary Agriculture Classes 
Offering a Forestry Curriculum in the Fall of 2016 (n = 263)   

Variable  f % 

Gender    

 Male 193 73.4 

 Female 70 26.6 

Age    

 13 10 3.8 

 14 37 14.1 

 15 77 29.3 

 16  82 31.2 

 17 44 16.7 

 18 12 4.6 

 19 1 0.4 

Ethnicity    

 Caucasian 188 71.5 

 African-American 51 19.5 

 Asian 3 1.1 

 American Indian 3 1.1 

 Hispanic 9 3.4 

 Other 9 3.4 
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Random sampling and random assignment were not feasible due to the small number of 
school districts that allowed smartphones for learning in the classroom. Smith, Stair, Blackburn, 
and Easley (2018) reported that roughly 30% of districts in Louisiana allowed smartphones for 
learning in the classroom. Due to the inability to employ randomization, pretreatment equivalence 
was not assumed.  However, a pretest was administered to the students prior to any instruction in 
leaf identification and no statistically significant differences were found between the treatment (M 
= 16.48) and comparison (M = 17.01) groups on the 30-item pretest. 

Participant Recruitment and Training 

Agriculture teachers were invited to participate in the treatment group if they met the 
following criteria: (a) volunteer to participate; (b) taught high school level courses; (c) taught 50 
minute periods, and (d) taught in a district that allowed the use of smartphones for learning.  
Teachers in the comparison group also met these criteria, minus the district permitting smartphones 
for learning.  Initially, 16 teachers were identified for the treatment group and 14 for the 
comparisons group. These 30 teachers were invited to attend a professional development workshop 
during the 2016 Louisiana agriculture teachers’ summer conference and 22 attended. 

The focus of the workshop was basic leaf identification (i.e., leaf parts, leaf arrangements 
on a stem, leaf margins, and leaf types) for all teachers.  The teachers were then separated by 
treatment group (n=10) and comparison group (n=12) to learn how to utilize leaf identification 
resources.  The treatment group teachers were instructed on utilizing smartphone applications (e.g., 
LeafSnap and V-tree) to teach leaf identification and to identify the 30 tree species chosen for this 
study. This group was also taught how to utilize Quizlet® to formatively assess student learning. 
The comparison group teachers were taught how to utilize printed resources to teach leaf 
identification as well as to identify the 30 tree species utilized in the study. This group was provided 
paper-based flash cards to formatively assess student learning. The groups were then brought back 
together and taught how to employ Test Generator (TG) Web© to assess their students’ leaf 
identification knowledge for the purposes of the pretest and post-test. 

A second workshop was scheduled for the late summer of 2016 on the campus of Louisiana 
State University. However, this workshop was cancelled due to the Great Flood of 2016, which 
affected a large portion of Louisiana. To replace this workshop, small group and individual training 
sessions were scheduled at each teacher’s convenience. The focus of this training session was (a) 
how to follow the study protocol, (b) use of the smartphone applications (treatment group) or 
printed materials (comparison group) to identify the 30 leaf samples utilized in the study, and (c) 
employing guided inquiry. In all, teachers received between two and three hours of professional 
development. At the end of the individual training sessions each teacher was provided a binder that 
outlined procedures for each day of the study. To ensure fidelity of the treatment, teachers 
completed daily logs located in the binder and returned them to the researcher. 

Data Collection 

Data collection for this study began on September 19, 2016 and was completed on 
September 27, 2016, encompassing seven instructional days.  Table 2 outlines procedures utilized 
by both the treatment and comparison group teachers. Students in the treatment group utilized 
smartphone applications to identify tree species and engaged in formative assessments via Quizlet.  
Comparison group students utilized printed resources (i.e., field guides) to identify tree species and 
were formatively assessed using paper flash cards. 
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Table 2  

Instructional Procedures Utilized by the Treatment and Comparison Groups 

Instructional Day  Specific Tasks Completed 

1  Pre-test of tree leaf identification; download applications  

2  Lesson on the Importance of Forestry and Leaf Identification Terminology 

3  Identification of tree leaf samples; formative assessment  

4  Identification of tree leaf samples; formative assessment  

5  Identification of tree leaf samples; formative assessment  

6  Identification of tree leaf samples; formative assessment  

7  Post-Test of tree leaf identification 

Note. Treatment group utilized smartphone applications while comparison group utilized printed resources 
to aid in the identification of tree species 

 

Instrumentation 

The instrument used to collect leaf identification data for this study consisted of a criterion-
referenced pretest and posttest delivered electronically with TG Web© testing software donated by 
Fain and Company®. Both the pretest and posttest consisted of 30 items–15 multiple choice 
questions, 10 fill in the blank questions, and five true/false questions. TG Web© provided the 
students with a picture of a leaf in a pop-up window. The student then closed the window and 
answered the identification question that followed. The student could recall the photo at any time 
during the question attempt as well as scroll back and forth through the questions. The 30 leaf 
samples resting on solid backgrounds were photographed by the researcher and uploaded into TG 
Web©. The authentic photos were chosen by the researcher based on experience in the subject of 
tree identification. Furthermore, the 30 species were chosen because they could be found in all of 
the learning materials given to each group of student participants in the study. A panel of three tree 
identification experts, consisting of two secondary agriculture instructors and an assistant professor 
of Forestry Extension and Natural Resources at Louisiana State University, reviewed the exam for 
content validity. All photos chosen for the instrument were deemed to be of (a) high quality, (c) 
distinguishable, and (c) correct in species identification. 

There are eight reliability components that should be addressed by those who create 
criterion-referenced examinations (Wiersma & Jurs, 1990). These components include (a) 
homogenous items, (b) discriminating items, (c) quantity of items, (d) high quality test, (e) clear 
directions, (f) controlled environment, (g) participant motivation, and (h) scorer directions.  These 
items were carefully considered when the researcher created the 30-item criterion referenced test.  
To ensure fidelity of the treatment, binders were created for both teacher groups that detailed step-
by-step instructions for each instructional period. The binders contained a lesson plan and daily 
agenda that teachers were to check off as they progressed through the lessons. Also included in the 
agenda was a notes section where teachers could document any major changes or disruptions 
experienced during the instructional periods. These daily agendas and notes sections were mailed 
back to the researcher upon completion of the lessons.  To ensure students received the same 
amount of instruction, there was a testing window created for the posttest that allowed students 
who missed instructional days due to illness, sports, or other excused absences to take the posttest 
upon completion of five days of instruction. 
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Data Analysis 

The research question asked if differences existed in pretest and posttest leaf identification 
scores between students who learned with smartphones and students who learned with printed 
materials. The treatment and comparison groups comprised a nested data set, therefore could not 
be considered statistically independent (Raudenbush & Byrk, 1986; 2002).  Therefore, a two-level 
hierarchical linear model (HLM) with fixed effects was employed. This statistical method has 
advantages over tests that assume independence of groups because it accounts for variance in the 
dependent variable (DV) by students across the school level. However, not all nested data sets 
warrant HLM (Peugh, 2010). An intraclass correlation coefficient (ICC) was calculated to ensure 
HLM was the proper statistical procedure. Essentially, ICC is an effect size calculation similar to 
R2 for regression and eta-squared for ANOVA (Peugh, 2010) that helped determine if sufficient 
variance existed across students within schools to warrant HLM (McGraw & Wong, 1996). ICC 
calculated for this data was 9.4%, indicating sufficient variance existed to warrant the use of HLM 
(Muthén, 1994; Raudenbush & Bryk, 2002; Peugh, 2010).  The independent variable (IV) in the 
model that predicted achievement was group (i.e., treatment or comparison). The DV was posttest 
score on the leaf identification test.  The covariate was the pretest (centered). Grand mean centering 
is most often preferred when models will involve level one and level two predictors (Peugh, 2010; 
Wu & Wooldridge, 2005).  Centering scores means rescaling them in a way that a researcher can 
determine if a relationship existed between the predictor and the outcome based on school level 
factors (Peugh, 2010; Wu, & Wooldridge, 2005). Therefore, grand mean centering was performed 
on the covariate in SPSS by subtracting the individual students pretest score from the sample mean. 

An ICC calculation that equals zero implies no variation in posttest scores exists across 
schools, and that all variation exists between students. If this were the case, then traditional 
techniques like ANOVA are warranted. However, as ICC increased, statistical evidence supported 
the variation of scores occur across schools and the assumption of independence is violated. In 
order to determine the ICC for the DV, an unconditional model (i.e., one-way random effects 
ANOVA) was utilized (Castro, 2002).  An unconditional model for posttest by school was 
calculated using the mixed model command in SPSS (Peugh & Enders, 2005). Schools accounted 
for 9.4% of the variance in posttest scores. After calculating the ICC from the unconditional model, 
the HLM technique had three steps. The first step produced the level one model that measured 
student differences in achievement between groups as a function of school. The second step 
produced the full model that measured group level outcomes on achievement as a function of school 
while controlling for prior knowledge. The third step utilized likelihood ratio testing to determine 
if adding a school level variable improved the model. This model building process was necessary 
to determine if adding school level effects improved the model. Most importantly, step two (full 
model) specifically addressed research question number two. 

Findings 

The research question of this study sought to determine if differences existed in 
achievement between students who learned with smartphones and those who learned with printed 
materials. A 30-item pretest was employed to assess prior knowledge and used as a covariate 
(centered) in the HLM analysis. The same 30 items constituted the posttest and were used to 
measure achievement differences. The final analysis conducted consisted of a treatment group and 
a comparison group that completed the pretest, the learning interventions, and the posttest. The 
pretest and posttest consisted of 30 items and scores ranged from 0–100%. Pretest mean for the 
treatment group was 16.5% (SD = 8.29). Pretest mean for the comparison group was 17.0% (SD = 
6.05). Therefore, groups had equivalent prior knowledge before the intervention. The posttest mean 
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for the treatment group (n = 128) was 46.0% (SD = 19.6) and the posttest mean for the comparison 
(n = 135) was 42.8% (SD = 20.7). 

Achievement Level One Model  

The level one predictor for Achievement was the grouping variable (i.e. treatment or 
comparison). The intercept in this model is based on fixed effects and is the treatment group mean 
(M = 46.0). No statistically significant difference (p > .05) was found in Achievement between the 
treatment and comparison group at level one (γ00 = -3.26, SE = 2.48, t = –1.31, df = 263, F = 1.73 
and p = .190) (see Table 3).  

Table 3 

Level One Model for Achievement Between Treatment and Comparison Group After Accounting 
for Individual Student Differences as a Function of School 

Fixed effects Coefficient (SE) t (df) F (p) 

Level one model    

Intercept (1j mean) 46.0 (1.78) 25.9 (263) 1281.3 (.000) 

Group (0j) variance nested in school (γ00) –3.26 (2.48) (–1.31) (263) 1.73 (.190) 

Note: Deviance (maximum likelihood) X2 = 2325.1; 3 estimated parameters.  
 

Achievement Full Model 

The full model analyzed achievement between groups as a function of school while 
controlling for prior knowledge. Prior knowledge is controlled for in the full model by adding a 
centered covariate (i.e., pretest). The new intercept estimate (45.8) is the mean for the treatment 
group adjusted for individual differences by school. There was no statistically significant difference 
(p > .05) in Achievement (γ00 = .56, SE = .35, t = 1.62, df = 262, F = 2.63 and p = .106) between 
the treatment and comparison groups nested in schools. Therefore, the null hypothesis was not 
rejected (see Table 4).  The critical value for X2 (df = 3) was 11.34 (p < .01). The -2LL ratio test 
between the level 1 and full models yielded a statistically significant difference (p < .01) when the 
variance due to group is confounded with the variance due to school (X2 = 22.1, df = 3 p < .01). 
This result revealed the full model improved accuracy for the level 1 model to detect effects. The 
full model accounted for school level and individual student level differences in all posttest scores 
while controlling for prior knowledge. 
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Table 4 

Full model for Achievement Between Treatment and Comparison Group as a Function of School 
While Controlling for Prior Knowledge 

 

Fixed effects Coefficient (SE) t (df) F (p) 

Full model    

Intercept (adjusted β1j mean)a 45.8 (2.89) 15.8 (14.3) 446.9 (.000) 

Grouping (0j) variance nested in school (γ00) –3.68 (4.16) –.844 (13.2) .782 (.392) 

Group * Pretest (β0j) .56 (.35) 1.62 (262) 2.63 (.106) 
 

Note: Deviance (maximum likelihood) X2 = 2303.0; six estimated parameters.  
fixed effects = group (IV) and random effects = school (subject) 

 

Conclusions and Implications 

There were no statistically significant differences in leaf identification ability between 
students who utilized smartphones and those who learned through the use of printed materials. As 
such, the researchers failed to reject the null hypothesis. This finding refutes research that suggests 
when students use more advanced functions on their phones for learning, achievement gains are 
noticeable (Bennett et al., 2008; Liu & Huang, 2015; Liu et al., 2015; Su & Cheng, 2015; Thomas 
& Muñoz, 2016). Furthermore, this finding is inconsistent with research that suggests formative 
assessment executed on mobile platforms increases knowledge gains (Aldon & Dempsey, 2016; 
Buchanon, 2000; Lu, 2008; Sly, 1999; Wang, 2007). However, results from this study did support 
the notion that smartphones are not superior to traditional materials for learning in a student-
centered approach (Traxler, 2007; Vacik et al., 2006; Yuping, Xibin, & Juan, 2015). This study 
supports the Theory of Learning for the Mobile Age (TLMA) which suggested that all cognitive 
factors are interconnected (Sharples et al., 2007), and consequently neglecting some factors (i.e. 
Communication, & Control) may have negative effects on other factors. 

The results of this study indicate using smartphones in the context of tree identification 
does not affect achievement. However, posttest scores for the treatment group were nearly four 
points higher than the comparison group. It may be that the short nature of this study’s intervention 
(e.g., one week) was not long enough to produce statistically significant differences. Perhaps more 
time spent utilizing technology to identify tree species would have increased the score difference 
between groups. It could also be possible that instructional time was lost due to the treatment group 
spending the first day of the study downloading and becoming familiar with the applications. 
Treatment group students were able to take formative tests 24 hours a day on their phones while 
the comparison group was limited to formative quizzes during class. It was not clear if the treatment 
group accessed the tests outside of class time, but this could have been a factor in student 
achievement. It is also possible that while the treatment group employed advanced smartphone 
functions (Liu et al., 2015; Thomas & Muñoz, 2016) the problems and tasks were not meaningful 
enough to spark student interest and inspire them to inquire deeper understanding (Kuhlthau et al., 
2015; Leslie, 2014; Padeste et al., 2015;). Perhaps, as in previous research, the students needed 
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more interaction and communication with one another through their mobile devices to solidify 
learning (Thomas & Muñoz, 2016; Su & Cheng 2015). 

Students in both groups engaged in formative assessments that were designed to provide 
as many repetitions of identifying the leaf samples as possible. The only difference in the 
assessment was paper index cards with names printed on them for the comparison group versus the 
touch screen of a smartphone for the treatment group. Increased student interaction thought the 
development of their own electronic study materials could possibly have lead to higher achievement 
in the experimental group (Hwang & Chang, 2011; Jiao, 2015). Lastly, the teachers were facilitators 
of the groups but were not tree identification experts. The recruitment process for this study 
eliminated teachers who were experts at teaching tree identification. It is possible, that the previous 
educational experiences of the treatment group students had not adequately prepared them for a 
student-centered classroom approach that focused on self-directed learning more than teaching 
(Kuhlthau et al., 2015).     

Recommendations 

Through this research, several questions emerged regarding the methods of teaching and if 
the time spent on learning tree identification could have possibly contributed to smaller learning 
gains. It is recommended that future research should utilize a longer duration of smartphone use 
spread across multiple technical agriculture fields to determine if the utilization of smartphones can 
enhance learning in long-term studies. A delayed posttest should also be administered to determine 
if one group retained leaf identification knowledge better than the other. Further, this study only 
focused on educational post-test gains. Future studies should determine if student motivation differs 
between groups who utilize instructional technology versus traditional materials. This research 
study, as analyzed through the Theory of Learning for the Mobile Age (TLMA), focused more 
abundantly on the interaction between Objects, Tools, Subjects, and Technology and less on the 
factors Communication, Context, and Control (Sharples et al. 2007). The framework suggested that 
all of the factors are interconnected. This study however, operated in the technology layer, not the 
more abstract domain of the semiotic layer that attempts to understand metacognition in mobile 
learning research. Therefore, future studies in agricultural education that employ mobile learning 
should investigate the interconnected factors and the more abstract constructs of the semiotic layer 
offered by TLMA.  

Additional research should focus on the ubiquitous nature of smartphones in the context of 
agricultural education to determine if students spent time outside of class learning on their own and 
how this affects achievement. The foremost challenge in information age schools is to prepare 
students to thrive in a technologically saturated environment (Kuhlthau et al., 2015). Future 
research in agricultural education should go beyond foundational knowledge achievement and 
incorporate smartphone applications used for 21st century skills such as creating electronic 
portfolios or posting demonstration videos online. Student collaboration was encouraged by the 
researcher, but was not required nor measured in this study. In the future, a mobile collaborative 
element needs to be added to the research design that encourages students to discuss what is being 
taught outside of the formal classroom and how that collaboration may result in other educational 
gains.   

This research indicated that the use of smartphones for learning did not diminish student 
achievement. Therefore, agricultural educators can implement smartphones in their teaching (as 
policy permits) with confidence that learning should not be impeded. Teacher educators should 
consider adding student-centered smartphone applications into methods coursework.  Modern 
students in America are digital natives who prefer a student-centered approach to self-directed 
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learning that incorporates current technology. Though millennial students may be perceived as 
superior to some of their teachers in terms of technological savvy, they still adopt their teachers’ 
attitudes and mimic their actions (Thomas & Muñoz, 2016). Most teachers prefer to learn from 
others who have already mastered the nuances of an innovation (Rogers, 2003). The same holds 
true for agricultural educators and smartphone applications. Educational leaders should be strategic 
in creating opportunities for agricultural educators to learn about smartphone applications from one 
another. Communities of best practices for agricultural teachers in Louisiana could be implemented 
at events that provide large gatherings of agricultural teachers. These events include FFA Career 
Development Events, leadership camps, Louisiana Agriscience Teachers Association summer 
conference, State FFA Convention, and National FFA Convention. 

References 

Aldon, G., & Dempsey, M. (2016). Role of technology in promoting formative assessment 
practices in science classes. In International Conference: New Perspectives in Science 
Education (pp. 376–380). Pixel Libreria Universitaria. 

Bennett, S., Maton, K., & Kervin, L. (2008). The ‘digital natives’ debate: A critical review of the 
evidence. British Journal of Educational Technology, 39(5), 775–786. doi: 
10.1111/j.1467-8535.2007.00793 

Buchanan, T. (2000). The efficacy of a world-wide web mediated formative assessment. Journal 
of Computer Assisted Learning, 16, 193–200. doi: 10.1046/j.1365-2729.2000.00132.x 

Campbell, D. T., & Stanley, J. C. (1963). Experimental and quasi-experimental design for 
research. Chicago, IL: Rand McNally & Company. 

Castro, S. (2002). Data analytic methods for the analysis of multilevel questions: A comparison 
of intraclass correlation coefficients, rwg(j), hierarchical linear modeling, within- and 
between-analysis, and random group resampling. The Leadership Quarterly, 13(1), 69–
93. doi: 10.1016/S1048-9843(01)00105-9 

Chen, Y., & Katz, J. E. (2009). Extending family to school life: College students’ use of the 
mobile phone. International Journal of Human Computer Studies, 67(2), 179–191. doi: 
10.1016/j.ijhcs.2008.09.002 

Coley, M. D., Warner, W. J., Stair, K. S., Flowers, J. L., & Croom, D.B. (2015) Technology 
usage of Tennessee agriculture teachers. Journal of Agricultural Education 56(3), 35–51. 
doi: 10.5032/jae.2015.03035 

CommonSense Media. (2010). Hi-tech cheating: Mobile phones and cheating in schools: A 
national poll. Retrieved from https://www.commonsensemedia.org/blog/cheating-goes-
hi-tech 

Edgar, D. W., Retallick, M. S., & Jones, D. (2016). Research priority 4: Meaningful, engaged 
learning in all environments. In T. Roberts, A. Harder, & M. Brashears (Eds.), American 
Association for Agricultural Education National Research Agenda (pp. 37–40). Retrieved 
from 
http://aaaeonline.org/resources/Documents/AAAE_National_Research_Agenda_2016-
2020.pdf 



Smith, Blackburn, Stair, & Burnett Assessing the Effects of the Smartphone … 

Journal of Agricultural Education 282 Volume 59, Issue 4, 2018 

Engeström, Y. (2009). The future of activity theory: A rough draft. In A. Sannino, H. Daniels, & 
K. D. Gutiérrez (Eds.), Learning and expanding with activity theory (pp. 303–
328). Cambridge, UK: Cambridge University Press. 

Ertmer, P. A., & Orrenbreit-Leftwich, A. T. (2010). Teacher technology change: How 
knowledge, confidence, beliefs, and culture intersect. Journal of Research and 
Technology in Education, 42(3), 255-284. doi: 10.1080/15391523.10782551 

Francis, R., & Shannon, S. J. (2013). Engaging with blended learning to improve students’ 
learning outcomes. European Journal of Engineering Education, 38(4), 359–369. 
doi:10.1080/03043797.2013.766679 

Gikas, J., & Grant, M. M. (2013). Mobile computing devises in higher education: Student 
perspectives on learning with cellphones, smartphones & social media. Internet and 
Higher Education, 19, 18–26. doi: 10.1016/j.iheduc.2013.06.002 

Hwang, G., & Chang, H. (2011). A formative assessment-based mobile learning approach to 
improving the learning attitudes and achievements of students. Computers & Education, 
56(4), 1023–1031. doi: 10.1016/j.compedu.2010.12 

Jiao, H. (2015). Enhancing students' engagement in learning through a formative e-assessment 
tool that motivates students to take action on feedback. Australasian Journal of 
Engineering Education, 20(1), 9–18. doi:10.7158/D13-002.2015.20.1 

Keengwe, J., Schnellert, G., & Jonas, D. (2014). Mobile phones in education: Challenges and 
opportunities for learning. Education and Information Technologies, 19(2), 441–450. doi: 
10.1007/s10639-012-9235-7 

Kotrlik, J. K., & Redmann, D. H. (2009). A trend study: Technology adoption in the teaching-
learning process by secondary agriscience teachers-2002 and 2007. Journal of 
Agricultural Education, 50(2), 62–74. doi: 10.5032/jae.2009.02062 

Kotrlik, J. K., Redmann, D. H., & Douglas, B. B. (2003). Technology integration by agriscience 
teachers in the teaching/learning process. Journal of Agricultural Education 44(3), 78–
90. doi: 10.5032/jae.2003.03078 

Kuhlthau, C., Maniotes, L., & Caspari, A. (2015). Guided inquiry: Learning in the 21st Century. 
Westport, CT: Libraries Unlimited, Inc. 

Laskin, A. V., & Avena, J. (2015). Introduction of mobile media into formal classroom learning 
environments. Journalism & Mass Communication Educator, 70(3), 276–285. 
doi:10.1177/1077695815601170  

Leslie, I. (2014). Curious: The desire to know and why your future depends on it. New York, NY: 
Basic Books. 

Liu, M. C., & Huang, Y. M. (2015). Collaborative experience sharing with the support of M-
Learning 2.0: A fundamental framework, a case study and research issues. International 
Journal of Mobile Learning and Organisation, 9(1), 21–37. doi: 
10.1504/ijmlo.2015.069711 



Smith, Blackburn, Stair, & Burnett Assessing the Effects of the Smartphone … 

Journal of Agricultural Education 283 Volume 59, Issue 4, 2018 

Liu, M., Scordino, R., Renata, G., Navarrete, C., Yujung, K., & Lim, M. (2015). A look at 
research on mobile learning in K-12 education from 2007 to the present. Journal of 
Research on Technology in Education, 46(4), 325–372. doi: 
10.1080/15391523.2014.925681 

Lothridge, K., Fox, J., & Fynan, E. (2013). Blended learning: Efficient, timely and cost effective. 
Australian Journal of Forensic Sciences, 45(4), 407–416. 
doi:10.1080/00450618.2013.767375 

Lu, M. (2008). Effectiveness of vocabulary learning via mobile phone. Journal of Computer 
Assisted Learning, 24(6), 515–525. doi:10.1111/j.1365-2729.2008.00289.x 

McCoy, B. (2013). Digital distractions in the classroom: Student classroom use of digital devices 
for non-class related purposes. Journal of Media Education, 4(4), 5–14. Retrieved from 
http://digitalcommons.unl.edu/journalismfacpub/71/ 

McGraw, K. O., & Wong, S. P. (1996). Forming inferences about some intraclass correlation 
coefficients. Psychological Methods, 1(1), 30–34. doi: 10.1037/1082-989x.1.1.30 

Moskal, P., Dziuban, C., & Hartman, J. (2013). Blended learning: A dangerous idea? Internet and 
Higher Education, 18, 15–23. doi: 10.1016/j.iheduc.20.12.12.001 

Muthén, B. O. (1994). Multilevel covariance structure analysis. Sociological Methods and 
Research, 22(3), 376–398. doi: 10.1177/004912419022003006 

O’Bannon, B. W., & Thomas, K. (2014). Teacher perceptions of using mobile phones in the 
classroom: Age matters! Computers & Education, 74, 15–25. 
doi:10.1016/jcompedu.2014.01.006 

Olapiriyakul, K., & Scher, J. M. (2006). A guide to establishing hybrid learning courses: 
Employing information technology to create a new learning experience, and a case study. 
Internet & Higher Education, 9(4), 287–301. doi:10.1016/j.iheduc.2006.08.001 

Pedaste, M., Mäeots, M., Siiman, L. A., de Jong, T., van Riesen, S. A. N, Kamp, E. T., 
Constantinos, C. M., Sacharaia, Z. C. & Tsourlidaki, E. (2015). Phases of inquiry-based 
learning: Definitions and the inquiry cycle. Educational Research Review, 14, 47–61. 
doi: 10.1016/j.edurev.2015.02.003 

Peugh, J. L. (2010). A practical guide to multilevel modeling. Journal of School Psychology, 
48(1), 85–112. doi:10.1016/j.jsp.2009.09.002 

Peugh, J. L., & Enders, C. K. (2005). Using the SPSS mixed procedure to fit cross-sectional and 
longitudinal multilevel models. Educational and Psychological Measurement, 65(5), 
717–741. doi: 10.1177/001316440527855 

Pew Research Center. (2017). Who owns cell phones and smartphones? Washington, DC. 
Retrieved from http://www.pewinternet.org/chart/who-owns-cellphones-and-
smartphones/ 

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon 9(5), 1–6. doi: 
10.1108/10748120110424816 



Smith, Blackburn, Stair, & Burnett Assessing the Effects of the Smartphone … 

Journal of Agricultural Education 284 Volume 59, Issue 4, 2018 

Raudenbush, S., & Bryk, A. A. (1986). A hierarchical model for studying school effects. 
Sociology of Education, 59(1), 1–17. doi: 10.2307/2112482 

Raudenbush, S., & Bryk, A. (2002). Hierarchical linear models: Applications and data analysis 
methods. Chicago, IL: Sage Publications Ltd. 

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and quasi-experimental 
designs for generalized causal inference. Boston, MA: Houghton, Mifflin and Company. 

Sharples, M., Taylor, J., & Vavoula, G. (2007). A theory of learning for the mobile age. In R. 
Andrews & C. Haythornthwaite (Eds.), The SAGE handbook of e-learning research (pp. 
221–247). London: Sage Publications Ltd. 

Sly, L. (1999). Practice tests as formative assessment improve student performance on computer-
managed learning assessments. Assessment and Evaluation in Higher Education, 24(3), 
339–343. Retrieved from: 
http://srhe.tandfonline.com/doi/abs/10.1080/0260293990240307 

Smith, A. (2011). Americans and their cell phones. Retrieved from 
http://pewinternet.org/Reports/2011/Cell-Phones.aspx 

Smith, H. E., Stair, K. S., Blackburn, J. J., & Easley, M. (2018). Is there an app for that? 
Describing smartphone availability and educational technology adoption level of 
Louisiana school-based agricultural educators. Journal of Agricultural Education, 59(1), 
238–254. doi: 10.5032/jae.2018.10238 

Su, C., & Cheng, C. (2015). A mobile gamification learning system for improving the learning 
motivation and achievements. Journal of Computer Assisted Learning, 31(3), 268–286. 
doi:10.1111/jcal.12088 

Taylor, J. Sharples, M., O’Malley, C., Vavoula, G., & Waycott, J. (2006). Towards a task model 
for mobile learning: A dialectical approach. International Journal of Learning 
Technology, 2(2-3), 138–158. doi: 10.1504/ijlt.2006.010616 

Thomas, K., & Muñoz, M. A. (2016). Hold the phone! High school students' perceptions of 
mobile phone integration in the classroom. American Secondary Education, 44(3), 19–37. 
Retrieved from http://eds.b.ebscohost.com/eds/pdfviewer/pdfviewer?sid=bf89607f-cfa8-
4db4-8dc6-2f894d47e42f%40sessionmgr120&vid=2&hid=114 

Thomas, K., & O'Bannon, B. (2015). Looking across the new digital divide: A comparison of 
inservice and preservice teacher perceptions of mobile phone integration. Journal of 
Technology and Teacher Education, 23(4), 561–581. Retrieved from 
http://www.learntechlib.org/p/149026 

Traxler, J. (2007). Defining, discussing and evaluating mobile learning: The moving finger writes 
and having written. International Review of Research in Open and Distance Learning, 
8(2). doi: 10.19173/irrodl.v8i2.346 

U.S. Department of Education. (2010) Evaluation of evidence-based practices in online learning: 
A meta-analysis and review of online learning studies. Washington, DC: USDE Office of 



Smith, Blackburn, Stair, & Burnett Assessing the Effects of the Smartphone … 

Journal of Agricultural Education 285 Volume 59, Issue 4, 2018 

Planning, Evaluation and Policy Development. Retrieved from 
http://www2.ed.gov/rschstat/eval/tech/evidence-based-practices/finalreport.pdf 

Vacik, H., Wolfslehner, B., Spörk, J., & Kortschak, E. (2006). The use of COCOON in teaching 
silviculture. Computers & Education, 47(3), 245–259. 
doi:10.1016/j.compedu.2004.10.009 

Wang, T. H. (2007). What strategies are effective for formative assessment in an e-learning 
environment? Journal of Computer Assisted Learning, 23, 171–186. doi: 10.1111/j.1365-
2729.2006.00211.x 

Wasoh, F. (2016). Exploring the roles of blended learning as an approach to improve teaching 
and learning English. Proceedings of the Multidisciplinary Academic Conference, 165–
171. 

Wiersma, W., & Jurs, S. G. (1990). Educational measurement and testing. Needham Heights, 
MA: Allyn and Bacon 

Williams, M. R., Warner, W. J., Flowers, J. L., & Croom, D. B. (2014). Accessibility and usage 
of technology by North Carolina agriculture teachers. Journal of Agricultural Education 
(55)4, 191–205. doi: 10.5032/jae.2014.04191 

Wu, Y. W. B., & Wooldridge, P. J. (2005). The impact of centering first-level predictors on 
individual and contextual effects in multilevel data analysis. Nursing Research, 54(3), 
212–216. doi: 10.1097/00006199-200505000-00009 

Yuping, W., Xibin, H., & Juan, Y. (2015). Revisiting the blended learning literature: Using a 
complex adaptive systems framework. Journal of Educational Technology & Society, 
18(2), 380–393. 

 



Journal of Agricultural Education, 59(4), 286-300 
https://doi.org/10.5032/jae.2018.04286 

 

Journal of Agricultural Education 286 Volume 59, Issue 4, 2018 

Effects of Question Difficulty and Post-Question Wait-
Time on Cognitive Engagement: A Psychophysiological 
Analysis 
Kyle C. Gilliam1, Matt Baker2, John Rayfield3, Rudy Ritz4, & R. Glenn Cummins5 

Abstract 

Educational research surrounding teaching methods and accepted practices is continually needed 
to improve teaching and teacher preparation programs.  The revised Bloom’s Taxonomy is often 
used by teachers in question development. The effectiveness of these questions are often dependent, 
not on the question alone, but also in how the question is presented. One component of 
implementing effective questioning is the use of wait-time. Wait-time is the amount of time a teacher 
waits for a student response after having posed a question. Experts have recommended wait times 
ranging from three and five seconds in length.  The purpose of this study was to utilize a 
psychophysiological measure of cognitive resource allocation (heart rate) to provide evidence of 
the magnitude and duration of cognitive engagement elicited after posing questions and to 
determine an appropriate amount of post-question wait-time needed by undergraduate agricultural 
education students. Study results suggest that students were cognitively engaged for two to three 
seconds during the wait-time that followed a question.  Additionally, students re-engaged 
cognitively after eight seconds of wait-time. The results of this study provide unique evidence in 
assisting teachers with effectively employing wait-time strategies. 

Keywords: Wait-time; Bloom’s Taxonomy; effective questioning; cognitive resource allocation; 
cognitive engagement 

Introduction 

Educational research has been conducted for many decades to add to our body of 
knowledge for the improvement of teaching and learning. There is a continued need for educational 
research surrounding teaching methods and accepted teaching practices to improve both teaching 
and teacher education programs. This need is evident based on the advances in technology, 
especially when combined with the generational changes of students over time. 

Since its development in 1956, educators have often used Bloom’s Taxonomy as a resource 
when developing questions that require varying levels of reasoning.  Bloom’s Taxonomy (Bloom, 
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Englehart, Furst, Hill, & Krathwohl, 1956) originally consisted of six hierarchical levels of 
cognitive engagement ranging from knowledge to evaluation.  In 2001, Anderson and Krathwohl 
reviewed and revised Bloom’s original Taxonomy by using action verbs to label each level of the 
Taxonomy and by switching the evaluation and creating levels, making creating the highest level 
in the Taxonomy.  

Higher-level thinking skills have often been reported as important for an individual’s 
education, as well as an important engagement technique for teachers (Whittington & Bowman, 
1994: Torres & Cano, 1995; Geertson, 2003; Christopher, Thomas, & Tallent-Runnels, 2004; 
Ulmer & Torres, 2007; Clark & Paulsen, 2016; Ganapathy, Singh, Kaur, & Kit, 2017). While 
researching the cognitive discourse of professors, researchers found that although professors 
wanted to teach at all cognitive levels, their discourse tended to be in the lower levels of cognition 
(Whittington, 1995; Ewing & Whittington, 2009).  

In addition to developing higher-level thinking skills, educators are often encouraged to 
employ post question wait-time (Rowe, 1969; Rowe, 1974; Shrum, 1984; Tobin, 1987; Tincani & 
Crozier, 2008). Rowe (1974) defined wait-time as the amount of time a teacher waits for a student 
response after having posed a question, and she suggested that three to five seconds was an adequate 
amount of time to wait for a student response.  However, Burden and Byrd (1999) suggested three 
seconds is not enough time for a student to process and respond to a question, and thus recommend 
waiting at least five seconds before soliciting a response. Borich (2014) suggested that a wait-time 
that is too short or too long could be detrimental and posited that a wait-time that was too long 
would waste valuable instructional time.  For this reason, Borich (2014) suggested a wait-time of 
at least three seconds.  However, he also noted that more divergent questions might require much 
longer wait times. In light of these recommendations, it stands to reason that students may need 
longer to process information for more difficult, higher-levels of questioning and could possibly 
need less time to process information for less difficult, lower levels of questioning.  In fact, Gage 
and Berliner (1998) suggested that teachers provide three to four seconds of wait-time for lower 
level questions and up to 15 seconds of wait-time for higher-level questions.  

Psychophysiological measures of cognitive resource allocation provide a novel means of 
examining this question.  Although this approach has not been used in this context, Fischer et 
al.(2018) used psychophysiological assessment to measure cognitive resource allocation to 
determine that science-based messages better engage beginning farmers and livestock producers 
than testimonial-based video messages.  Additionally, Fox et al. (2004) used heart rate data to 
determine the effects of graphics used in television news on the cognitive engagement of both 
younger and older viewers. Utilizing these tools provides a look into the cognitive processes and 
emotions that occur during exposure to each level of question and provides evidence of overall 
duration and intensity of cognitive engagement when students are allowed “post question wait 
time” to process and formulate answers. 

Theoretical Framework 

The use of psychophysiological measures of cognitive processing rest upon an information 
processing theoretical framework.  Information processing is a theory commonly used in education 
to explain how an individual receives, stores, and uses information.  Cognitive psychology often 
compares the mind to a computer, suggesting that humans are information processors.  According 
to information processing theory, the human mind processes information by encoding data, storing 
the encoded data, and then retrieving the stored data when needed.  Encoding is “the selection of 
incoming information for further processing, resulting in a short-term, working memory pattern of 
the neuronal activation that represents the selected information” (Potter & Bolls, 2012, p. 71).  
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Storage refers to the creation of a new neuronal network that can be activated through retrieval 
(Potter & Bolls, 2012). Retrieval is more clearly explained as the activation of the neuronal 
networks that have been developed from previous exposure to selected information (Potter & Bolls, 
2012).  All three components of information processing happen simultaneously, allowing for the 
encoding, storage, and retrieval of information to concurrently be utilized by the information 
processor. 

As a measurement paradigm, psychophysiology refers to the connection between the 
psychological and physiological responses an individual has to a stimulus.  Bioelectrical signals 
are sent throughout the body by nerve cells within the central nervous system and the peripheral 
nervous system (Potter & Bolls, 2012).  These nerve cells contribute to either the sensory system 
or the motor system, meaning nerve cells either provide information to our brain based on our 
senses, or are used to activate muscles such as skeletal muscles, organs, and glands (Potter & Bolls, 
2012).  The nerves that control organs and glands are known as the autonomic nervous system and 
is of primary importance to psychophysiological measures (Potter & Bolls, 2012).  The automatic 
nervous system is composed of the sympathetic nervous system and the parasympathetic nervous 
system (Potter & Bolls, 2012).  Most organs and glands are dually innervated, meaning that they 
are constantly receiving signals from both the sympathetic nervous system and parasympathetic 
nervous system (Potter & Bolls, 2012).   Activation of the sympathetic nervous system is tied to 
arousal, while activation of the parasympathetic nervous system is tied to the allocation of cognitive 
resources (Potter & Bolls, 2012). 

Cognitive resource allocation can be measured through the activation of the 
parasympathetic nervous system.  Researchers have linked the activation of the parasympathetic 
nervous system to cognition by means of the deceleration of heart rate, meaning that as resources 
are allocated to cognition an individual’s heart will slow down (Potter & Bolls, 2012).  This cardiac 
deceleration increases the quality of sensory inputs being received by an individual during encoding 
(Graham, 1979). This decrease in heart rate is the physiological response that occurs in conjunction 
with the psychological response of cognitively processing information, thus making heart rate a 
reliable indicator of cognitive resource allocation and the intake of potentially significant 
information (De Pascalis, Barry, & Sparita, 1995). 

Cognitive resource allocation takes place through both controlled processing and automatic 
processing, with both being equally important in how attention is allocated by an individual.  
Controlled processing refers to an individual’s conscious effort to allocate cognitive resources 
based on that person’s interests and goals (Lang, 2009) and is generally tonic in nature, meaning 
that it lasts over a longer period of time (Potter & Bolls, 2012).   In contrast, automatic processing 
is generally elicited through an orienting response to an element of a message.  An orienting 
response is also referred to as the “what is it” response to novel information in one’s environment 
(Potter & Bolls, 2012).  Automatic processing is referred to as a phasic response, meaning it is a 
shorter, temporary response to a stimulus (Potter & Bolls, 2012).   

Purpose and Research Questions 

This study supports Research Priority four – meaningful, engaged learning in all environments, 
of the American Association for Agricultural Education Research Agenda (Roberts, Harder, & 
Brashears, 2016). The purpose of this study was to provide evidence of the amount and duration of 
cognitive engagement elicited after posing questions and to determine an appropriate amount of 
post-question wait-time needed by undergraduate agricultural education students. The following 
research questions were used to address this purpose: 
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RQ1: Is there a significant effect of question difficulty on cognitive resource allocation over 
five seconds of post question wait-time of Agricultural Education teacher certification 
students? 

RQ2: Is there a significant effect of question difficulty on cognitive resource allocation over 
10 seconds of post question wait-time of Agricultural Education teacher certification 
students? 

Methods 

Population 

The population for this study was undergraduate students completing teacher certification 
requirements in Agricultural Education at Texas Tech University. A convenience sample consisted 
of 40 students who volunteered from the Department of Agricultural Education and 
Communications, who were currently enrolled as agricultural science teacher certification students.  
Fraenkel, Wallen, and Hyun (2015) recommend a minimum of 30 subjects when conducting 
experimental and quasi-experimental research, and the present study employed a within-subject 
experimental design to preserve statistical power.  Subjects were paid $20 for their participation in 
the study as an incentive. One subject was removed from the study due to an unreadable data set.  
Of the remaining 39 subjects, 27 were female and 12 were male. The subjects were primarily 
upperclassmen (n = 35) with a mean age of 21.21 (SD = 1.96). The mean GPA for the sample was 
3.30 (SD = .43) on a 4.0 scale. These student attributes are similar to those reported by Morales 
Vanegas (2015) and Carraway (2015).   

Design 

According to Campbell and Stanley, (1963) an equivalent time samples design was 
utilized.  In summarizing this design, they state that: “this is a recurrent design in physiological 
research, in which a stimulus is repeatedly applied to one animal, with care taken to avoid any 
periodicity in the stimulation, the latter feature corresponding to the randomization requirements 
for occasions demanded by the logic of the design” (Campbell & Stanley, 1963, p. 45).  Each 
subject received all combinations of each treatment condition (Keppel & Wickens, 2004, Ary, 
Jacobs, Sorenson Irvine, & Walker, 2019) for this study. The first design was a 2 (question 
difficulty) x 2 (question repetition) x 5 (seconds in time) within-subject design. The second design 
was a 2 (question difficulty) x 10 (seconds in time) within-subject design. 

Treatment Stimulus 

The treatment stimuli consisted of five video lessons over characteristics of effective 
teachers.  The first video presented an introduction to Rosenshine and Furst (1971), while the other 
four videos addressed the effective teacher characteristics of clarity, variability, enthusiasm, and 
task-oriented and business-like behavior. At the end of each video, a question was asked by placing 
the question on the screen.   

Following each question, the subjects were given either five or 10 seconds (post question 
wait time) to process and formulate a response.  Subjects were not informed on the amount of time 
provided to process and formulate a response to the question.  At the end of the post question wait-
time, directions were presented on the screen instructing the subjects to deliver their response to 
the posed question by recording their answer in a pen and paper questionnaire packet.  To control 
for the possible impact of order effects, a counterbalanced design was employed such that two 
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different presentation orders of the stimulus videos were created (Keppel & Wickens, 2004; 
Fraenkel, et al., 2015).  

Independent Variables 

Question difficulty.  Bloom’s Taxonomy consists of six hierarchical levels of questioning 
and thinking.  The six levels from lowest order to highest order are Remembering, Understanding, 
Applying, Analyzing, Evaluating, and Creating (Anderson & Krathwohl, 2001).  Bloom’s 
Taxonomy provides a framework for developing questions that provide an increasing level of 
difficulty.  Question difficulty for this study was operationalized as low- and high-level of 
difficulty.  Four questions were generated from the remember and understand (low difficulty) levels 
of Bloom’s Taxonomy (Anderson & Krathwohl, 2001) with two questions being written for the 
clarity video and two questions being written for the enthusiasm video. Four more questions were 
generated from the evaluate and create (high difficulty) levels of Bloom’s Taxonomy (Anderson & 
Krathwohl, 2001), with two questions being written for the variability video and two questions 
being written for the task-oriented and business-like behavior video. All eight questions were 
approved by a panel of experts on Bloom’s Taxonomy from various universities across the U.S 
(Ary et al., 2019). Researchers were considered experts on Bloom’s Taxonomy if they had 
published at least three studies utilizing Bloom’s Taxonomy. The panel received an instrument with 
all eight questions listed, and were asked to rate each question as a high- or low-level question 
based on their knowledge of the revised Bloom’s Taxonomy (Anderson & Krathwohl, 2001). All 
eight questions received a unanimous rating from the panel of experts. From these eight questions, 
one question was selected for each video to be included in the study for a total of four questions. 
The low-level questions used in the study were: 1. Give an example of how a classroom teacher 
could exhibit clarity while teaching. 2. List three ways discussed in this lesson that can be used to 
exhibit enthusiasm. The high-level questions used in the study were: 1. Critique this lesson on 
variability. How might you improve the variability in this lesson. 2. Explain why or why not task-
oriented and business-like behavior is important for a teacher. 

Post-question wait-time. Wait-time was defined as “the pause following any teacher 
utterance and preceding any student utterance” (Tobin, 1987, p. 90).  Wait-time for this study 
consisted of two levels (five seconds and 10 seconds).  At the completion of posing each question, 
a black screen was produced that lasted the duration of the wait-time, five seconds for the first level 
and 10 seconds for the second level of wait time. This was done to prevent measuring cognitive 
resource allocation dedicated to re-reading the question as opposed to processing the question after 
presentation. 

Dependent Variables 

Cognitive resource allocation. Cognitive resource allocation was used to determine the 
effectiveness of level of question difficulty and post question wait time on agricultural education 
undergraduate students. Cognitive resource allocation was operationalized through heart rate 
deceleration over time, as a decrease in heart rate is a physiological indicator for cognitive 
processing. Heart rate was collected during message viewing through the use of an 
electrocardiogram (ECG) that records the electrical signals produced by the heartbeat.  ECG was 
collected by placing electrodes on the forearms and the non-dominant wrist of the subject (Potter 
& Bolls, 2012). The ECG collected the time between R spikes of the QRS complex and was 
displayed as an ECG waveform.  The QRS complex is the portion of the ECG waveform denoted 
by negative and positive deflections. The first negative deflection is the Q wave and the first 
positive deflection is the R Spike (Ashley & Niebauer, 2004). The second negative deflection is 
the S wave. 
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The ECG data were transformed into the more common heart rate data of beats per minute 
(BPM). Furthermore, a baseline dataset was collected by averaging the heart rate data collected in 
the five seconds prior to exposure of the stimulus (Potter & Bolls, 2012).  This baseline data was 
subtracted from each one second time period of heartrate data collected during exposure to the 
stimulus to create a change score used for analysis (Potter & Bolls, 2012).  Change scores are used 
to minimize the difference in the various resting heart rates of the subjects. As the baseline heart 
rate is subtracted from the heart rate data collected during stimulus exposure, a decrease in heart 
rate will be indicated by a negative heart rate change score. 

Cognitive resource allocation was analyzed by extracting data from the five and 10 second 
time segments corresponding to each post question wait time. The BioPac system used to collect 
the psychophysiology data recorded 1,000 measurements per second (Potter & Bolls, 2012). For 
this reason, the psychophysiology data were resampled offline into one-second segments for the 
ease of data analysis. One second segments were deemed adequate as this study explores the trends 
of cognitive resource allocation, operationalized as heart rate change, over five and 10 seconds. 

Procedures 

Subjects selected for the study were required to come to the psychophysiology research 
laboratory located in the Center for Communication Research at Texas Tech University.  Prior to 
arrival of the subjects, electrodes were prepared for use to minimize the amount of time a subject 
had to wait prior to beginning the study. Disposable electrodes were used for the collection of heart 
rate data. Disposable electrodes can be prepared in advance and are easier to place than non-
disposable electrodes, making them more efficient. Electrodes for heart rate require the addition of 
an electrolyte gel to increase conductivity of the electrode and provide a clearer signal for data 
collection (Potter & Bolls, 2012).  

Upon arrival of the subjects, they were asked to complete a demographics questionnaire to 
record subject gender, age, and student classification. Once the questionnaire was completed, the 
subjects were seated in a reclining chair situated approximately four feet away from a flat-panel 
television. They were asked to turn off their cell phone to eliminate the risk of outside interference.  
Each subject’s skin was cleaned and prepped prior to the attachment of the electrodes (Potter & 
Bolls, 2012).  An alcohol swab was used to clean the skin where the ECG electrodes were placed. 
Heart rate data were collected by placing a ground source electrode on the non-dominant wrist of 
the subject and by placing an electrode 2-inches below the elbow crease on both forearms (Potter 
& Bolls, 2012). 

Subjects were instructed to remain as still as possible during exposure to the stimulus to 
reduce movement artifact that can distort the collected signals (Potter & Bolls, 2012).  The lights 
were lowered, and the door was shut prior to the beginning of the experiment.  Subjects then viewed 
instructions on the screen and a 20 second period was utilized prior to the viewing of the first video 
to allow the subjects to become comfortable and their physiological responses to return to a normal 
state.  

Each subject was randomly exposed to one of the two orders of the treatment videos. After 
exposure to the stimulus, the researcher removed all the electrodes and provided paper towels to 
wipe off any gel left on the skin from the electrode placement.   
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Data Analysis 

For the five-second wait-time trials, a 2 x 5 factorial repeated-measures ANOVA was 
utilized to test research question one to determine the differences between low- and high-level 
difficulty of questions over five seconds of wait-time, and the interaction effect of question 
difficulty and time for cognitive resource allocation. For the 10-second wait-time trials, a 2 x 10 
factorial repeated-measures ANOVA was utilized to test research question two to determine the 
differences between low- and high-level difficulty of questions over 10 seconds of wait-time, and 
the interaction effect of question difficulty and time for cognitive resource allocation. This design 
allowed the researcher to test for a main effect for level of question difficulty, a main effect for 
time (five seconds or 10 seconds), and an interaction effect between level of question difficulty and 
time for cognitive resource allocation for both research questions. 

The research questions were tested with the alpha level for significance set a priori at p = 
.10. This is an acceptable level of risk, as this research utilizes new research tools and begins to 
explore cognitive resource allocation in a new setting (Gall, Gall, & Borg, 2007). Mauchly’s test 
was used to test the assumption of sphericity (Field, 2018).  Potter and Bolls (2012), indicate that 
psychophysiology research often does not meet the assumption of sphericity and thus recommends 
using the Greenhouse-Geisser estimate to correct the F-ratio. According to Stevens (2002), 
multivariate procedures are more powerful than univariate procedures when there is a large 
violation of sphericity and a sample size larger than ten subjects. P-values provide limited 
information and cannot determine the size of an effect (Wasserstein & Lazar, 2016) and appropriate 
effect sizes should be calculated for each analysis (Keppel & Wickens, 2004). Effect sizes are used 
to determine the size of the effect. Keppel and Wickens (2004) suggested using partial omega 
squared to calculate effect size. Effect sizes for this study were interpreted based on the 
recommendations of Keppel and Wickens (2004).  

In their discussion of experimental research, Ary, et al., (2019) acknowledged the paradox 
between strongly controlled internal validity and its artificiality and external validity. They remind 
their readers that internal validity must be established and verifiable prior to concerning themselves 
with external validity. This study had tightly controlled internal validity, which indeed limits its 
external validity. In their classic publication on experimental design, Campbell and Stanley (1963) 
state “both types of criteria are obviously important, even though they are frequently at odds in that 
features increasing one may jeopardize the other” (p.5). 

Results 

Research Question One 

Table 1 shows the means and standard deviations for heart rate on two levels of question 
difficulty and the five testing times.  Mean scores for heart rate change in response to low-level 
questions decreased through the first three seconds, and increased back towards the baseline over 
seconds four and five (see Figure 1).  Mean scores for heart rate on high-level question difficulty 
were slightly lower than the mean scores for heart rate on low-level question difficulty, but display 
a similar pattern by exhibiting a decrease through the first three seconds, before beginning to rise 
back towards the baseline score over seconds four and five. 
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Table 1  

Means and Standard Deviations for Change in Heart Rate on Two Levels of Question Difficulty 
and Five Testing Time Intervals (n=39) 

 Low-Level  High-Level 

Testing Time M SD  M SD 

Second 1 -2.28 6.00  -2.78 6.39 

Second 2 -2.63 7.24  -3.04 6.22 

Second 3 -2.67 6.31  -3.34 6.73 

Second 4 -1.79 5.72  -2.87 6.34 

Second 5 -1.36 6.69  -2.08 6.30 

Note. A negative mean score indicates a decrease in heart rate from the baseline score 
 

Table 2  

Repeated Measures ANOVA for Question Difficulty and Time Over Five Seconds 

 SS df MS F p 𝜔𝜔p
2 

Question Difficulty       

Within groups 90.04 1.00 90.04 .927 .342 >.001 

Error 3689.40 38.00 97.09    

Time*       

Within groups 156.85 2.51 62.40 2.944 .046 .047 

Error 2024.51 95.52 21.20    

Question Difficulty X Time**       

Within groups 10.18 2.02 5.04 .138 .873 >.001 

Error 2806.13 76.81 36.53    

*Greenhouse-Geisser 𝜀𝜀= .628, Mauchly’s W= .122, 𝜒𝜒2(9) =76.744, p < .001 

**Greenhouse-Geisser 𝜀𝜀= .505, Mauchly’s W= .093, 𝜒𝜒2(9) =86.395, p < .001 

Table 2 shows the results of the repeated-measures ANOVA for question difficulty and 
time over five seconds for cognitive resource allocation. Sphericity was not violated for the main 
effect of question difficulty as there was only two levels.  Mauchly’s test indicated that the 
assumption of sphericity had been violated for the main effect of time, 𝜒𝜒2(9) = 76.74, p < .001, and 
the interaction effect of question difficulty and time, 𝜒𝜒2(9) =86.40, p < .001.  Therefore, degrees of 
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freedom were corrected using Greenhouse-Geisser estimates of sphericity (𝜀𝜀= .628 for the main 
effect of time and .505 for the interaction effect of question difficulty and time). 

For the five-second wait-time trials, there was no main effect of question difficulty on 
cognitive resource allocation, F(1.00, 38.00) = .927, p = .342, 𝜔𝜔p

2 > .001. There was a significant 
main effect of time on cognitive resource allocation, F(2.514, 95.516) = 2.944, p = .046, 𝜔𝜔p

2 = .047.  
The pairwise comparisons for the main effect of time revealed the mean difference of -1.285 
between time interval at three seconds and five seconds was significant at the .1 level (p = .095). 
There was no interaction between question difficulty and time on cognitive resource allocation, 
F(2.021, 76.809) = .138, p = .873, 𝜔𝜔p

2 >.001. 

 Figure 1 shows the estimated marginal means for heart rate by question difficulty over five 
seconds.  For both question difficulty levels, heart rate declines over the first three seconds, before 
beginning to increase over seconds four and five. 

 

 

Figure 1. Estimated marginal means of heart rate change scores for question difficulty over five 
seconds, indicating a drop in heart rate during the first three seconds of wait-time. 

Research Question Two 

Table 3 shows the means and standard deviations for heart rate on the four questions and 
the 10 testing times.  Mean scores for heart rate on low-level question difficulty show a decrease 
over the first two seconds. Seconds three through five show the mean scores rising back towards 
the baseline score, before decreasing again over second six, and stabilizing through seconds seven 
and eight. In addition, the mean scores for low-level question difficulty show a decrease over 
seconds nine and ten.  Mean scores for heart rate on high-level question difficulty show a 
considerable decrease over the first two seconds, followed a gradual rise back towards the baseline 
score.  Similarly to the low-level question difficulty mean scores, the high-level difficulty mean 
scores revealed a substantial decrease over seconds nine and 10. 
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Table 3  

Means and Standard Deviations for Heart Rate Change Scores on Two Questions and Ten Testing 
Times (n=39) 

 

Table 4  

Repeated Measures ANOVA for Question Difficulty and Time Over 10 Seconds. 

 SS df MS F p 𝜔𝜔p
2 

Question Difficulty       

Within groups 486.70 1.00 486.70 2.56 .126 .069 

Error 3609.39 19.00 189.97    

Time*       

Within groups 304.21 3.37 90.35 2.01 .115 .047 

Error 2881.51 63.97 45.04    

Question Difficulty X Time**       

Within groups 101.63 3.33 30.50 .56 .657 >.001 

Error 3412.56 63.31 53.91    

*Greenhouse-Geisser 𝜀𝜀= .374, Mauchly’s W= .000, 𝜒𝜒2(44) =165.281, p < .001 

**Greenhouse-Geisser 𝜀𝜀= .370, Mauchly’s W= .000, 𝜒𝜒2(44) =135.008, p < .001 
 

 Low-Level  High-Level 

Testing Time M SD  M SD 

Time 1 -1.64 4.49  -4.82 8.77 

Time 2 -1.67 6.61  -5.16 8.31 

Time 3 -1.23 5.24  -4.71 6.65 

Time 4 -.79 4.56  -3.91 6.49 

Time 5 -.28 4.68  -2.87 6.97 

Time 6 -1.30 3.91  -2.95 6.29 

Time 7 -1.26 5.42  -2.69 5.65 

Time 8 -1.01 6.62  -1.88 6.45 

Time 9 -2.52 6.21  -3.59 7.07 

Time 10 -3.77 5.88  -4.98 5.64 

Note. A negative mean score indicates a decrease in heart rate from the baseline score 
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Table 4 shows the results of the repeated-measures ANOVA for question difficulty and 
time over 10 seconds for cognitive resource allocation. Sphericity was not violated for the main 
effect of question difficulty as there was only two levels.  Mauchly’s test indicated that the 
assumption of sphericity had been violated for the main effect of time, 𝜒𝜒2(44) =165.28, p < .001, 
and the interaction effect of question difficulty and time, 𝜒𝜒2(44) =135.01, p < .001.  Therefore, 
degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (𝜀𝜀= .374 for 
the main effect of time and .370 for the interaction effect of question difficulty and time). 

 For the 10-second wait-time trials, there was no main effect of question difficulty on 
cognitive resource allocation, F(1.00, 19.00) = 2.56, p = .126, 𝜔𝜔p

2 = .069.  There was no main effect 
of time on cognitive resource allocation. However, the main effect of time approached significance, 
F(3.37, 63.97) = 2.01, p = .115, 𝜔𝜔p

2 = .047. There was no interaction effect between the question 
difficulty and time on cognitive resource allocation, F(3.33, 63.31) = .57, p = .66, 𝜔𝜔p

2 > .001. 

Figure 2 shows a graph of the estimated marginal means of heart rate for question difficulty 
over 10 seconds.  The graph shows a decline in heart rate for both levels of question difficulty over 
the first two seconds, followed by a steady increase in heart rate through second five.  The low-
level question difficulty sees a sudden drop at second six, followed by a steep drop in heart rate 
after second eight. The high-level question continues a steady climb after second five, then drops 
suddenly after second eight. 

 

 

Figure 2. Estimated marginal means of heart rate change scores for question difficulty over ten 
seconds. 

Conclusions and Recommendations 

The amount of cognitive resource allocation was assessed based on the theory of 
information processing for two levels of question difficulty (low-level and high-level) over time 
(five seconds and 10 seconds) following the solicitation of the question. Bloom’s Taxonomy 
(Bloom, et al., 1956) and the revised Bloom’s Taxonomy (Anderson & Krathwohl, 2001) suggest 
there is a difference in the amount of cognitive processing that takes place in low-level and high-
level questions.  This study found no statistical difference between the two levels. However, for 
both research questions the graphs of estimated marginal means showed a larger decrease in heart 

-6

-5

-4

-3

-2

-1

0

0 1 2 3 4 5 6 7 8 9 10

Low Level Question High Level Question



Gilliam, Baker, Rayfield, Ritz, & Cummins Effects of Question Difficulty … 

Journal of Agricultural Education 297 Volume 59, Issue 4, 2018 

rate for high-level versus low-level questions. Likewise, there was a medium effect size (𝜔𝜔p
2 = 

.069) for question difficulty for the second research question. This suggests that, on average, high-
level questions elicited slightly deeper cognitive processing than low-level questions.   

When examining the amount of cognitive processing over time, research question one 
found a significant difference between second three and second five. There was a small effect size 
(𝜔𝜔p

2 = .047) for time for research question one. The visual inspection of the graph indicates the 
subjects were primarily engaged cognitively for both low-level and high-level questions through 
the first three seconds of the post-question wait-time. This suggests that after the first three seconds, 
subjects had processed the question and developed an answer.  This supports the suggested amount 
of wait-time provided by Rowe (1974) of three to five seconds. 

The second research question was approaching significance on question difficulty and 
time. There was a small effect size for time (𝜔𝜔p

2 = .047) for research question two. The visual 
inspection of the graph revealed an initial similar pattern of cognitive engagement to that found in 
research question one.  However, this initial cognitive engagement only lasted two seconds, rather 
than three, suggesting that the subjects processed the question and their response within those first 
two seconds before becoming cognitively disengaged. However, there was a trend for both low-
level and high-level questions that indicated the subjects re-engaged with cognitive processing after 
eight seconds.  This could be an indication that the subjects were beginning to reconsider their 
initial thought process, which would in part support the suggestions of Borich (2014) and Gage and 
Berliner (1998).  However, Borich (2014) and Gage and Berliner (1998) only suggested longer 
wait-times for higher level or more divergent questions.  The results of this study suggest that 
students may take advantage of longer wait-times for both high- and low-level questions.  

Based on the results of this study, it is recommended that teachers utilize a wait-time of at 
least three seconds when asking a question regardless of the difficulty of that question. This will 
provide at least enough time for students to process and formulate a response. However, it may be 
beneficial to employ longer wait-times if a student does not provide an initial response to the 
question within the first five seconds.   

Further research should be conducted to explore the cognitive engagement of students over 
a 15 second period of wait-time and address the specific thought process of the student to determine 
if the cognitive engagement in longer periods of wait-time are focused primarily on processing and 
answering the posed question. Additional studies should also be conducted to explore the best 
practices for teachers during extended wait-times where students fail to respond to the initial 
question, as well as how to proceed when students provide an incorrect or insufficient response to 
the initial question. 

Piaget’s (1972) stages of cognitive development and Perry’s (1999) forms of intellectual 
development, suggest that individuals continue to rapidly form and develop their cognitive and 
intellectual abilities from teen years through their early twenties. This constant change in cognitive 
abilities might suggest that younger, high school aged subjects could have an entirely different 
cognitive response during post-question wait-time. Since this study was conducted with 
undergraduate students with a mean age of 21.21 years and who were primarily enrolled in upper-
level courses, it is recommended that further research be conducted with high school aged subjects.  
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Impact of Agricultural Mechanics Camp on Intentions 
To Teach 
Erin K. Gorter1 & Benjamin G. Swan2 

Abstract 

Targeted teacher recruitment is suggested as a way to alleviate the teacher shortage in specific 
content areas such as agricultural mechanics. Learning experiences are linked to increased self-
efficacy and increased interest in specific career pursuits. The Agricultural Mechanics Power & 
Design (AMP’D) Experience was developed as a learning experience to enhance high school 
student skills in agricultural mechanics and expose them to the career of teaching agricultural 
mechanics at the high school level. This study sought to describe participants in the first three years 
of the AMP’D Experience, explore their skills level, learn about their likelihood of considering a 
career teaching agricultural mechanics before and after participating in the event. We used 
correlational analysis and simple linear regression to scrutinize pre and post survey data collected 
from participants (N = 37) at the 2016, 2017, and 2018 AMP’D Experiences. Results indicated 
significant increases in perceived self-efficacy across agricultural mechanics skills areas, and in 
likelihood to consider teaching agricultural mechanics. Additionally, perceived summated skills 
self-efficacy predicted 15% of the variance in the likelihood of a participant considering to teach 
agricultural mechanics. Recommendations involve looking at other experiences acquired through 
the AMP’D Experience as additional indicators of enhanced career interest as well as following 
up with participants to examine what career they eventually pursued. 

Keywords: Agricultural education; agricultural mechanics; career interest; learning experiences; 
self-efficacy; teacher shortage 

Introduction 

To meet the demand for teachers in California in the next decade, 100,000 additional 
teachers will need to be credentialed (California Teachers Association, 2016). In 2008, agriculture 
was classified as a specific teacher shortage area in California and in 2010, industrial technology 
was also identified as a shortage area (United States Department of Education (USDE), 2015). The 
California Department of Education (CDE, 2017) reported 23% of California’s secondary 
agricultural educator positions opened during the 2015-2016 school year; 64% of those were 
replacements while the remaining 36% were newly created positions. Cultivating and maintaining 
a pool of highly qualified agricultural education teachers, specifically in agricultural mechanics, 
plagues California’s agricultural education profession. Interventions targeted toward teacher 
recruitment and strategies promoting the development of new teachers within local candidate pools 
in specific subject areas have been suggested as ways to help resolve the teacher attrition dilemma 
(Darling-Hammond, Furger, Shields, & Sutcher, 2016; Sherratt, 2016).  

To aid in precise and localized recruitment efforts, the South Coast Region Agricultural 
Education Consortium created the Agricultural Mechanics Power & Design (AMP’D) Experience. 
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The four-day university-hosted camp allows high school agricultural education students the 
opportunity to engage with agricultural mechanics teachers and university preservice teachers, 
while enhancing their agricultural mechanics proficiencies through skills-based workshops in 
carpentry, plumbing, cold metal, welding, tool sharpening, and construction. The AMP’D 
Experience is the only event of its kind in California, which promotes teaching agricultural 
mechanics as a career by refining skills, allows students to experience life on a college campus, 
and gives high school students the opportunity to interact with preservice agriculture teacher 
candidates and high school agricultural educators. However, those who help facilitate the AMP’D 
Experience are interested in whether or not students gain skills and if that gain makes participants 
more likely to pursue careers as agricultural mechanics teachers. 

Learning Experiences 

There are two main types of learning experiences: Directed and modeled (Bandura, 1977). 
Directed learning experiences enable individuals to acquire new behavior patterns by virtue of their 
own actions; whereas, modeled learning facilitates individuals to learn via observing others actions 
(Bandura, 1977). Both types of learning experiences rely on reinforcement (positive or negative) 
as motivation. Krumboltz, Mitchell, and Jones (1976) refer to these directed and modeled learning 
experiences as Instrumental Learning Experiences (ILEs) and Associative Learning Experiences 
(ALEs). ILEs are informed by direct consequences for one’s own actions whether it be intrinsic or 
extrinsic reinforcement (Krumboltz, 2009). ALEs occur from “observing the environment or the 
behavior of others with its consequences” (Krumboltz, 2009, p. 138).  

Different learning experiences can influence individuals’ behaviors, which may lead to 
career-entry based on specific skills gained during these experiences (Krumboltz & Worthington, 
1999). Schaub and Tokar (2004) found learning experiences relevant to occupations were 
influenced by self-efficacy gained during those same learning experiences. Smith and Fouad (1999) 
called for examination of self-efficacy in relation to learning experiences within specific 
occupational areas. 

Self-Efficacy 

Self-efficacy requires cognitive, social, and behavioral skills (Bandura, 1982). Perceived 
self-efficacy requires those three competencies to employ simultaneously for one to properly 
“organize and execute the courses of action required to produce given attainments” (Bandura, 1982; 
Bandura, 1997, p. 3). This implementation involves “continuous improvisation of multiple 
subskills” in perpetually changing circumstances, such as career preparation (Bandura, 1982, p. 
122). Lent, Brown, and Hackett (1994) posited persons who have greater self-efficacy are more 
likely to pursue specific occupations. This holds true for occupational exploratory behavior in 
relation to self-efficacy and likelihood to pursue an occupation (Diegelman & Subich, 2001). 
Further, there are “significant positive relations between self-efficacy, outcome expectations, 
interest, and pursuit intentions” (Diegelman & Subich, 2001, p. 403). Self-efficacy determines 
motivation levels in individuals exemplified by “how much effort they will exert in an endeavor 
and how long they will persevere in the face of obstacles” (Bandura, 1989, p. 1176).  

There are four components laying the foundation for self-efficacy (Bandura, 1986): (a) 
mastery, (b) vicarious experiences, (c) social persuasion, and (d) physiological and emotional 
states. Bandura (1997) called mastery, or the ability to accomplish a behavior, the most influential 
self-efficacy source. The literature revealed there is minimal research in regard to mastery 
experiences and self-efficacy in high school agricultural education students. McKim and Velez 
(2016) found limited research relating to vicarious experiences and agricultural education. Social 
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persuasion has been seen in the literature in regard to teacher preparation where “encouragement 
could come by way of formal and informal observations, affirmation of departmental tasks 
completed, or restating positive comments from students about the early career teacher” (McKim, 
Velez, & Clement, 2017, p. 294). Physiological and emotional states can impact self-efficacy as 
people may become dysfunctional or vulnerable during difficult situations (Bandura, 1997). While 
self-efficacy has been linked to career decisions, there is little research relating self-efficacy to 
career decisions among high school agricultural education students. 

Career Choice 

The research behind career choice is highly complex and impacted by several factors. 
Kerka (2003) identified personality, interests, self-concept, cultural identity, socialization, 
globalization, role models, social support, and available resources as items of influence. A study of 
Ugandan Young Farmers Club members found intrinsic factors such as ability to succeed in the 
career, personal goals, and desire for the career, as the most influential factors on career aspirations 
(Mukembo, Edwards, Ramsey, & Henneberry, 2014). Bandura, Barbaranelli, Caprara, and 
Pastorelli (2001) noted additional intrinsic factors, in the form of perceived self-efficacy, 
contributed to child (aged 11-15 years) occupational self-efficacy.  

Measuring career intention is challenging, as it is a projection. Researchers tend to focus 
on students’ self-efficacy in their ability to make a career decision within agricultural education. 
The Career Decision-Making Self-Efficacy (CDSE) instrument has been used to describe student 
self-efficacy in the ability to make a career decision, finding students to be confident in their ability 
to make a career choice (Choi, Park, Yang, Lee, Lee, & Lee, 2012; Rajabi, Papzan, & Zahedi, 2012; 
Marx, Simonsen, & Kitchel, 2014). However, these studies do not explore an individual’s interest 
in following a specific career path. 

Relationship between Learning Experiences, Self-Efficacy, and Career Decision 

The concepts of learning experiences and perceived self-efficacy are linked to ability to 
make career decisions. Yet, there is a lack of information linking directed and modeled learning 
experiences, self-efficacy increases, and advancements in the likelihood of one attempting to 
pursue a targeted career interest. Investigating the relationship of the three constructs at the AMP’D 
Experience could aid in creating talented, confident teachers to alleviate the teacher shortage within 
agricultural mechanics. 

Theoretical Framework 

Social Cognitive Career Theory (SCCT) (Lent, Brown, & Hackett, 1994, 2000, 2002) 
provided the theoretical background for this study. Learning experiences affect self-efficacy, which 
in turn influences career interest. Derived from Bandura’s Social Cognitive Theory (SCT) (1986), 
SCCT emphasizes career development in relation to three aspects: “(a) the format and elaboration 
of career-relevant interests, (b) selection of academic and career choice options, and (c) 
performance and persistence in educational and occupational pursuits” (Lent et al., 1994, p. 79). 
The theory represents a way to understand the process by which individuals become interested, 
make choices, and achieve success in job-related pursuits (Lent et al., 2002).  

The AMP’D Experience is directed learning by which, as Bandura (1977) noted, “new 
patterns of behavior can be acquired through direct experience” (p. 3). Elements of modeled 
learning are present as participants have the opportunity to observe both preservice agriculture 
teachers and current agriculture teachers in action. As contextual factors, such as learning 
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experiences, interweave with self-efficacy to influence career interest, SCCT was used to describe 
the AMP’D Experience (see Figure 1). 

 
Figure 1. Social cognitive model of choice behavior adapted from “Toward a Unifying Social 
Cognitive Theory of Career and Academic Interest, Choice, and Performance,” by Lent, Brown, 
and Hackett, 1994, Journal of Vocational Behavior, 45, p. 93.  

Purpose and Research Objectives 

The purpose of this study was to explore the impact of the AMP’D Experience, as a 
learning experience, on student perceived self-efficacy across agricultural mechanics skills and 
consideration level of pursuing a career teaching agricultural mechanics. The following objectives 
guided the study: 

1. Describe demographics of the participants of the AMP’D Experience, 
2. Describe relationship of perceived summated skills self-efficacy and consideration of 

teaching agricultural mechanics prior to attending the AMP’D Experience, 
3. Describe relationship of perceived summated skills self-efficacy and consideration of 

teaching agricultural mechanics after attending the AMP’D Experience, 
4. Determine if participants experienced a change in perceived summated skills self-efficacy 

in agricultural mechanics as a result of the experience, 
5. Determine if participants experienced a change in their level of consideration of a career 

teaching agricultural mechanics as a result of the experience, and 
6. Determine if post perceived summated skills self-efficacy accounted for variance in post 

consideration to teach agricultural mechanics,  

Methods 

This non-experimental research sought to describe and understand the relationship between 
perceived self-efficacy and consideration of a career teaching agricultural mechanics within the 
population of students (N = 37) who participated in the 2016, 2017, or 2018 AMP’D Experience. 
Correlational design was used to make a natural observation without interference (Field, 2013). 
Fraenkel, Wallen, and Hyun (2012) acknowledged correlational research should be conducted with 
a minimum sample size of 30.  

Institutional Review Board (IRB) approval was obtained from the [University] Human 
Subjects Research Program. Informed consent was collected from all participants during check-in 
at the AMP’D Experience. Parental/guardian permission forms were collected during conference 
check-in for participants under the age of 18. In the initial population to be studied (N = 38), one 
attendee failed to bring the proper required parental consent form resulting in a frame of N = 37. 
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There were 8 (22%) participants during 2016, 14 (38%) participated in 2017, and 15 (40%) 
participated in 2018.  

Students were selected for participation through an application process. Criteria for 
acceptance to the event included: (a) entering the 11th or 12th grade, or had just graduated from high 
school, (b) completed at least two years of secondary or postsecondary coursework in agricultural 
mechanics earning a letter grade of “B” or better, (c) not attended the event before, and (d) able to 
stay for the duration of the event. Students were required to obtain a written letter of 
recommendation from their agricultural mechanics teacher. Further, students were asked to share 
what they wished to gain from the experience. The initial application was open only to students at 
schools within the South Coast Region. After a two-week window, the application was opened 
statewide. During the first three years of the event, which were the focus of this study, all applicants 
were accepted. 

Instrumentation 

Pre responses were collected during on-sight registration the first day of the four-day event 
and post responses at the conclusion of the event, using paper and pencil instruments. To curtail 
response bias, participants recorded their responses privately and kept all answers confidential 
throughout the process. The instrument was titled a nondescript name (Pre and Post Survey Card), 
and participants were told the information collected would help guide the development of the 
AMP’D Experience in future years, as per Bandura’s (2006) recommendations in regard to 
informing participants. Surveys were collected immediately after completion and stored in a secure 
file cabinet in a locked university office. Written data were transferred to the Statistical Package 
for Social Science (SPSS). Throughout the process only the researchers had access to the responses 
and the computer generated data. 

As “there is no all-purpose measure of perceived self-efficacy” (Bandura, 2006, p. 306), 
an instrument was created “tailored to the particular domain of functioning that is the object of 
interest” (Bandura, 2006, p. 307); which is, in this case, perceived self-efficacy in relation to the 
individual skills sessions at the AMP’D Experience. The researchers considered Bandura’s (2006) 
recommendation for domain specific items concerned with perceived capability when creating the 
instrument using response scales. A team comprised of three faculty members in agricultural 
education and one high school agricultural mechanics teacher reviewed the instrument for content 
validity. Results indicated good (pre = .84, post = .87) internal consistency with standardized 
Cronbach’s alpha coefficients (Cronbach, 1951). 

Participants used a five-point, Likert-type scale to answer the question “On a scale of 1-5 
(1 being not competent and 5 being very competent), how competent do you feel in each of the 
following agriculture mechanics skills?” Skills items included welding, carpentry, cold metal, 
electrical, plumbing, tool sharpening, and construction for 2016 and 2017. During 2018, a small 
engines unit was used in place of electrical. Pre and post responses for each skill area were averaged 
to create a summated skills self-efficacy score. The final question determined participants teaching 
intention and asked “On a scale of 1-5 (1 being not likely and 5 being very likely), how likely are 
you to consider a career teaching agricultural mechanics?” 

  



Gorter & Swan Impact of Agricultural Mechanics Camp… 

Journal of Agricultural Education 306 Volume 59, Issue 4, 2018 

Data Analysis 

Following collection, data were entered into the SPSS. For the first objective to describe 
the AMP’D Experience participants, the researchers used frequencies, percentages, modes, means, 
and standard deviations as appropriate.  

Objective two sought to describe the relationship between students perceived summated 
skills self-efficacy in agricultural mechanics skills in comparison to their intention to teach 
agricultural mechanics prior to the event. Pearson product coefficients were calculated and Davis 
(1971) was used to interpret the measurement of association where >.70 = very strong, .50 - .69 = 
substantial, .30 - .49 = moderate, .10 - .29 = low, and .01 - .09 = negligible. The same analysis was 
used for objective three to describe the relationship of perceived summated skills self-efficacy and 
consideration of teaching agricultural mechanics after attending the AMP’D Experience. 

Objectives four and five were aimed at determining change in perceived self-efficacy in 
agricultural mechanics and change in level of consideration of a career teaching agricultural 
mechanics. Paired samples t-tests were utilized to measure statistical differences in the means 
between pre and post perceived summated skills self-efficacy, and pre and post consideration to 
teach agricultural mechanics. Statistical significance was established at a p-value of .05 a priori. 
Effect sizes were calculated using Cohen’s d (1988) where .20 = small, .50 = medium, and .80 = 
large. 

The final objective allowed the researchers to investigate how much variance in post 
consideration to teach agricultural mechanics could be predicted by post perceived summated skills 
self-efficacy in agricultural mechanics skills. To do this, simple linear regression was employed to 
analyze the data accounting for the classical assumptions as per Field (2013). The model was found 
to be linear, constant, and normally distributed. All predictor and outcome variables were the 
appropriate type for the model. To test assumption of multicollinearity, we used a correlation 
matrix, finding no correlations above .80 (very high), thus multicollinearity was assumed (Field, 
2013). Additionally, variance inflation factors (VIF) and tolerance levels of collinearity statistics 
were calculated finding no VIF greater than 10, and no tolerance levels below .2 thus, 
multicollinearity was robust (Field, 2013). An alpha level .05 a priori was used for correlations. 
The assumption for independent errors was tested using the Durbin-Watson test finding a value of 
1.86, falling within the range of 1 and 3. Thus the assumption for independent errors was robust 
and residuals were not highly correlated (Field, 2013). Cohen’s f2 (1988) was used for the 
interpretation of effect sizes where .02 = small, .25 = medium, and .40 = large.  

The researchers recognized limitations within the study. First, as this study focused solely 
on participants who self-selected to attend the event, results may not be generalizable to those who 
did not seek to attend the AMP’D Experience. The researchers did not account for extraneous 
variables that may also have affected student perceived self-efficacy beliefs in agricultural 
mechanics skills areas as well as their consideration of a career teaching agricultural mechanics. 
Such confounding variables may include academic achievement level of student or student 
relationship with agriculture teacher, as both are explicit items on the application to attend the event. 

Results 

The first objective sought to describe the participants in attendance at the 2016, 2017, and 
2018 AMP’D Experience. Demographic information (see Table 1) revealed the majority of 
participants were male (f = 28, 75.7%) and ranged between 16 and 18 years of age with most being 
17 (f = 19, 51.4%). 
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Table 1 

Description of Participants of AMP’D Experience (N = 37) 

 F % Mode 
Gender   Male 
Male 28 75.7  
Female 9 24.3  
Age   17 
16 14 37.8  
17 19 51.4  
18 4 10.8  

 
The second part of the first objective involved describing the participants perceived self-

efficacy scores by skill area as well as their likelihood to consider a career teaching agricultural 
mechanics pre and post the AMP’D Experience (see Table 2). Initially, small engines had the lowest 
perceived self-efficacy (M = 1.80, SD = .77) while welding had the highest (M = 3.78, SD = .78). 
Post scores indicated small engines to still have the lowest perceived self-efficacy ratings (M = 
3.47, SD =) while carpentry was rated the highest (M = 4.32, SD = .63). There was an increase in 
in likeliness to consider a career teaching agriculture mechanics from pre (M = 3.59, SD = 1.12) to 
post (M = 4.23, SD = .75). 

Table 2  

Perceived Self-Efficacy of Agricultural Mechanics Skills Areas and Likeliness to Consider a Career 
Teaching Agricultural Mechanics Pre and Post The AMP’D Experience (N = 37) 

 Pre AMP’D Post AMP’D 
 M SD M SD 
Skills Areasa     
Carpentry (n = 37) 3.32 .94 4.32 .63 
Cold Metal (n = 37) 2.54 1.14 4.11 .97 
Construction (n = 37) 3.30 1.18 4.22 .75 
Electrical (n = 22) 2.77 1.11 3.82 .96 
Plumbing (n = 37) 2.78 1.00 4.23 .82 
Small Engines (n = 15) 1.80 .77 3.47 1.13 
Tool Sharpening (n = 37) 2.68 1.20 4.03 .83 
Welding (n = 37) 3.78 1.03 4.30 .78 
Summated Skills Self-Efficacyb 2.96 .71 4.12 .61 
Likeliness to Consider a Career Teaching 
Agricultural Mechanicsc 3.59 1.12 4.23 .75 

Note. aScaled agricultural mechanics skills areas were rated from 1 “not competent” to 5 “very 
competent” bSummated score calculated as average ratings for all perceived skills areas 
cLikeliness to consider a career teaching agricultural mechanics were rated from 1 “not very 
likely” to 5 “very likely.”  
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Objective two sought relationships that may have existed between pre summated skills self-
efficacy and pre consideration to teach agricultural mechanics (see Table 3). A moderate positive, 
moderate relationship (Davis, 1971) of statistical significance (r = .41, p = .012) was found. 

Table 3 

Relationship Between Pre Summated Skills Self-Efficacy and Pre Consideration to Teach 
Agricultural Mechanics (N = 37) 

Item 1 2 

Pre Summated Skills Self-Efficacya, b - .41* 

Pre Consideration to Teach Agricultural Mechanicsc  - 
Note. *p < .05, aScaled agricultural mechanics skills areas were rated from 1 “not competent” to 5 
“very competent” bSummated score calculated as average ratings for all perceived skills areas 
cLikeliness to consider a career teaching agricultural mechanics were rated from 1 “not very likely” 
to 5 “very likely.”  

Objective three compared post self-efficacy scores and post consideration to teach 
agricultural mechanics scores (see Table 4). A statistically significant difference (r = .39, p = .019) 
was found with a positive, moderate relationship (Davis, 1971). 

Table 4  

Relationship Between Post Summated Skills Self-Efficacy and Post Consideration to Teach 
Agricultural Mechanics (N = 37) 

Item 1 2 

Post Summated Skills Self-Efficacya, b - .39* 

Post Consideration to Teach Agricultural Mechanicsc  - 
Note. *p < .05, aScaled agricultural mechanics skills areas were rated from 1 “not competent” to 5 
“very competent” bSummated score calculated as average ratings for all perceived skills areas 
cLikeliness to consider a career teaching agricultural mechanics were rated from 1 “not very likely” 
to 5 “very likely.” 

To address objectives four and five, paired-samples t-tests were conducted to compare pre 
and post perceived self-efficacy and pre and post likelihood a student would consider a career 
teaching agricultural mechanics (see Table 5). There was a large (Cohen, 1988) significant (p = 
.001) difference in perceived summated skills self-efficacy scores before and after the experience. 
The difference in consideration to teach agricultural mechanics as a career pre and post the AMP’D 
Experience was also significant (p = .001) with a medium effect size (Cohen, 1988).   
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Table 5 

Comparison of Participants Perceived Self-Efficacy and Likeliness to Consider Teaching 
Agricultural Mechanics as a Career Pre and Post the AMP’D Experience (N = 37) 

 Pre AMP’D Post AMP’D  

 M SD M SD t-test Sig. d 

Perceived Summated Skills 
Self-Efficacya, b 

2.96 .71 4.12 .61 -11.09 .001* 1.76 

Consideration of a Career 
Teaching Agricultural 
Mechanicsc 

3.59 1.12 4.22 .75 -4.39 .001* .65 

Note. *p < .05, aScaled agricultural mechanics skills areas were rated from 1 “not competent” to 5 
“very competent” bSummated score calculated as average ratings for all perceived skills areas 
cLikeliness to consider a career teaching agricultural mechanics were rated from 1 “not very likely” 
to 5 “very likely.” 

Objective six was to determine if perceived summated skills self-efficacy, predicted a 
portion of the variance of consideration to teach agricultural mechanics. Summated skills self-
efficacy significantly predicted 15% of the variance in likelihood of considering a career teaching 
agricultural mechanics with a small effect size (Cohen, 1988) for R squared (R2 = .15, F(1, 36) = 
6.07, p = .019, f2 = .17). 

Table 6  

Regression of Perceived Summated Skills Self-Efficacy in Agricultural Mechanics on Likelihood of 
Considering a Career Teaching Agricultural Mechanics (N = 37) 

Variables R2 F(1,20) p B t p 

Perceived Summated Skills Self-
Efficacya, b .15 6.07 .019 .48 2.46 .019 

Note. Alpha level for significant p-value established at .05 a priori, aScaled agricultural mechanics 
skills areas were rated from 1 “not competent” to 5 “very competent” bSummated score calculated 
as average ratings for all perceived skills areas 

Conclusions and Recommendations 

The researchers believed if students experienced an increase in self-efficacy among 
agricultural mechanics skills they would also experience an increase in likelihood of considering a 
career teaching agricultural mechanics. Also, the researchers wanted to determine if there was a 
relationship between perceived self-efficacy in agricultural mechanics skills and likelihood of 
considering a career in agricultural mechanics. The literature indicated perceived self-efficacy was 
tied to occupational interest and pursuit. Throughout the course of this study, the researchers 
recognized other factors (e.g., parents, financial gain, social status) might impact career interest 
and may interplay with the skills being taught at the AMP’D Experience. 

The first objective sought to describe the demographics of those participating in the 2016 
and 2017 AMP’D Experiences. Participants were mostly male and heterogeneous in age. Smith, 
Lawver, and Foster (2017) reported 69% of newly credentialed program completers in agricultural 
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education were female. The typical student attending the AMP’D Experience is male, indicating 
the demographic of student participating in the experience is not typical of the type of student 
earning their teaching credential in agriculture and potentially entering the profession. 

Additional information collected for this objective pertained to the initial perceived self-
efficacy, and career consideration ratings before and after the event. Welding appears to be the 
skills area where there is the least perceived growth during the course of the camp, but the highest 
initial self-efficacy perceptions. Other skills areas, particularly plumbing, might be considered 
areas of perceived weakness within California agricultural mechanics programs. 

Objectives two and three were used to identify if there was a significant relationship 
between student self-efficacy levels and the likelihood of them considering teaching a career in 
agriculture mechanics prior to attending the AMP’D Experience and afterward. The responses 
indicate there was a significant positive relationship of a moderate effect between self-efficacy and 
consideration of a career teaching agricultural mechanics before and after participating in the 
AMP’D Experience. Thus, specialty youth programs, which hone in on specific careers, do not 
deter students from pursuing the intended career. 

Bandura (1977) said new patterns of behavior can be acquired through direct and modeled 
experiences and rely on reinforcement as a form of motivation. In this case, the AMP’D Experience 
did serve as a positive reinforcement, yet it is unclear if it was reinforced by the students’ direct 
actions, the actions modeled by others, or a combination of both. Upon completing the AMP’D 
Experience, students’ self-efficacy in agricultural mechanics did have a significant relationship 
with their consideration to teach agricultural mechanics as a career. This is consistent with Bandura 
(1977) in that greater self-efficacy results in more action, in this case thinking about the career as 
an option. 

The fourth and fifth objectives sought to see if there was a change in perceived self-efficacy 
in agricultural mechanics and level of consideration to pursue a career teaching agricultural 
mechanics after participating in the AMP’D Experience. Both self-efficacy and career 
consideration showed significant change. This is consistent with Bandura’s (1977) ideas about new 
patterns of behavior being derived through experience as student self-efficacy behavior was self-
perceived as positively changed. SCCT states persons who have greater self-efficacy are more 
likely to pursue specific occupations and occupational exploratory behavior is influenced by self-
efficacy, hence the level of pursuit towards a career teaching agricultural mechanics has been 
increased along with student self-efficacy (Diegelman & Subich, 2001; Lent et al., 2004). While 
directed and modeled learning experiences were not measured separately, learning experiences as 
a whole did impact newly acquired perceptions of ability and opinions regarding specific career 
options. 

In the final objective, the researchers examined if perceived summated skills self-efficacy 
predicted career consideration. Perceived skills self-efficacy significantly accounted for 15% of the 
variance in consideration to teach agricultural mechanics. This supports SCCT and other previous 
studies regarding career choice being influenced by perceived ability to be successful (Lent et al., 
1994; Krumboltz & Worthington, 1999; Mukembo et al., 2014; Schaub & Tokar, 2004).  

Recommendations for practice include the evaluation of sessions annually to aid in 
conference programming and assess which will have the greatest impact on student skill 
development. Further, other states should assess their capacity to hold a similar event to help hone 
skills and create interest in teaching agricultural mechanics as a career. This could help address the 
national shortfall in the number of agricultural mechanics teachers. 
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The final recommendation for practice deals with tracking these participants through their 
post-secondary tenures. These students exhibit a predisposition towards becoming an agricultural 
mechanics teacher and that inclination must continue to be nurtured after they leave the high school 
classroom as a student. Gorter, Swan, and Ray (2016) identified deterrents perceived to detract 
post-secondary students from pursuing teaching as a career after they had started out on that specific 
career path. Maintaining contact with AMP’D Experience participants after they graduate from 
high school may help reduce the effect of these deterrents and help guide participants successfully 
through the career preparation process involved with becoming an agriculture teacher. 

Recommendations for research lie specifically in collecting additional data on past AMP’D 
Experience participants. These students show an interest in pursuing a career in teaching 
agricultural mechanics. This interest must be capitalized via continued involvement from either 
local agriculture teachers, AMP’D presenters and chaperones, or other state teach ag recruitment 
officials. This involvement will aid in continuing to engage students in the career as they graduate 
from high school and pursue post-secondary options. The researchers should follow up with those 
students who have attended the AMP’D Experience to see if they have entered the profession. 

Additionally, there should be a comprehensive evaluation of confounding variables. It 
should be recognized the AMP’D Experience contained other facets (i.e., college goal setting, 
bowling, softball, campus scavenger hunt, guest speakers) besides skills sessions which may also 
be predictors of change in career consideration. Future research opportunities lie in specifically 
evaluating the social aspects and recreation activities of the camp, which may or may not be 
indicators of variation in consideration of teaching high school agricultural mechanics.  

Learning experiences, similar to the AMP’D Experience, impact student self-efficacy and 
student consideration to pursue a specific career. However, using self-efficacy as a sole indicator 
of likelihood of pursuing a career is not plausible; there are additional factors to consider, which 
ultimately influence career choice. SCCT specifically identifies outcome expectations as a second 
component guiding individuals from learning experiences to career interest. Exploring how 
students perceive the outcome expectations of a career teaching agricultural mechanics may help 
explain more about why students may or may not consider the occupation. 

This recruitment effort specifically targeted the creation of teachers in agricultural 
mechanics. It helped address the teacher shortage at the state and national level in a very specialized 
area of need.  While it only addressed one pathway, it could be replicated to address teacher 
recruitment in other pathway specific content areas. 
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The State of the Profession: STEM in Agricultural 
Education 
Marshall Swafford1 

Abstract 

Recently, the agricultural education profession has advocated its relationship with STEM 
education.  Agricultural education has been identified as an effective context to support the 
components of STEM through analysis of data from student and teacher attitudes and results of 
experiments and quasi-experiments.  However little attention has been paid to the attitudes and 
behaviors of agricultural education faculty.  Therefore, the purpose of this research study was to 
describe the attitudes and self-identified STEM supportive behaviors of agricultural education 
faculty (n = 112).  Generally, agricultural education faculty held positive attitudes toward STEM 
in agricultural education programs.  However, differences existed between land-grant and non-
land-grant faculty as well as faculty holding STEM appointments and those without.  Agricultural 
education faculty engaged in teaching and programming behaviors which support STEM in 
agricultural education but, differences between STEM-appointed faculty and non-STEM appointed 
faculty were found.  Recommendations were made to encourage teacher educators to facilitate 
partnerships with faculty at other institutions to maximize the impact of the profession on student 
learning in STEM and agricultural education.  Future research should be conducted to identify 
promising practices which engage non-STEM appointed faculty in STEM supportive behaviors and 
research.  

Keywords: agricultural education, STEM education, teacher education 

Introduction and Theoretical Framework 

Before Dr. Judith Ramaley introduced STEM to the lexicon in 2002 (J. Ramaley, personal 
communication, July 3, 2018), its elements, science, technology, engineering, and mathematics, to 
varying degrees, had been integral components of school-based agricultural education (SBAE) for 
over 100 years (Hillison, 1996).  Stimulated by the passage of the Hatch Act of 1887, the Office of 
the Experimental Stations made a call to transfer new knowledge created at the experiment stations 
to the classroom (Moore, 1988), which led to the development and use of integrated curriculum by 
the early 1900’s (Hillison, 1996).  Yet, while Hillison (1996) noted by the mid 1900’s the focus of 
secondary agricultural education programs had transitioned from scientific agricultural data 
dissemination to vocational training, the scientific foundation never disappeared.  

By the early 1980’s, education, and by extension agricultural education, in the United 
States was at a crossroads.  The report, A Nation at Risk revealed Americans performed poorly in 
science (National Commission on Excellence in Education, 1983).  In response, the National 
Commission on Secondary Vocational Education encouraged schools to teach basic academic skills 
in vocational courses, but did not suggest the methods or models by which integration could be 
accomplished (National Commission on Secondary Vocational Education, 1984; Stecher et al., 
1994).  In 1988, the National Research Council identified integrated agricultural education as a 
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potential solution to address nationwide concerns over inadequate science education (Wilson & 
Curry, 2011) however, in the report Understanding Agriculture: New Directions for Education, 
agricultural education programs were identified as outdated and based on production agriculture 
(NRC, 1988).  To address both issues simultaneously, the National Research Council recommended 
revising existing agricultural education curriculum to include the application of physical and 
biological science concepts (NRC, 1988). 

Today, for the second time in 35 years, education finds itself at a crossroads.  The United 
States’ ability to maintain global competitiveness within STEM hinges on a fully developed 
economy with workers possessing STEM knowledge and skills to drive innovation and economic 
growth (Carnevale, Smith, & Melton, 2011; Rothwell, 2013).  Yet, the number of students pursuing 
STEM careers still lags behind demand both in the United States and internationally (Rothwell, 
2014; U. S. Department of Labor, 2009).  To compound the issue, U.S. students are routinely ranked 
outside of the top 20 in science and math literacy (Desilver, 2017).  These findings have compelled 
researchers and stakeholders to, once again, call upon the profession to assist the United States in 
meeting its scientific and professional workforce needs (Stripling & Ricketts, 2016).  

Agricultural education has been identified as a means to address the national workforce 
needs due to its status as an effective context to facilitate science and mathematics achievement 
and thus, STEM education (Boone, Gartin, Boone, & Hughes, 2006; Brister & Swortzel, 2009; 
Clark, 2013; Conroy, Dailey, & Shelley-Tolbert, 2000; Haynes, Robinson, Edwards, & Key, 2012; 
Johnson, 1996; Myers & Thompson, 2006; Myers & Washburn, 2008; Parr, Edwards & Leising, 
2006, 2009; Ricketts, Duncan, & Peake, 2006; Scales, Terry, & Torres, 2009; Shinn et al., 2003; 
Swafford, 2018; Thompson & Balschweid, 1999; 2000; Thoron & Myers; 2012a, 2012b; Warnick, 
Thompson, & Gummer, 2004).  In addition to science and mathematics, agricultural education can 
be an effective context to teach technology and engineering (Stubbs & Myers, 2016; Swafford, 
2018).   

Components of the agricultural education model have also been identified as effective 
contexts to promote workforce skills.  Smith and Rayfield (2016) reported when students 
participate in the Supervised Agricultural Experience (SAE) program within the agricultural 
education model, they are engaged in an environment which supports the development of skills 
needed for contemporary employment.  Bunshaft et al. (2015) further noted the experiential nature 
of the SAE program inherently promotes needed workforce competencies including, personal 
qualities and academic and higher-order thinking skills.  Participation in Career Development 
Events, found within the leadership component of the model, not only expose students to scenarios 
which support workforce employability skills but, require participants to apply STEM content 
knowledge (Lundry, Ramsey, Edwards, & Robinson, 2015; Stubbs & Myers, 2016; Swafford, 
2018).  

The evolution of STEM in agricultural education has prompted researchers to explore the 
attitudes and perceptions of students toward this concept.  Students conveyed favorable perceptions 
of agriculture when it was used as a context to teach biology and reported a better understanding 
of biological science concepts when they were taught in a contextualized approach (Balschweid, 
2002; 2003).  Additionally, students indicated that mathematics taught contextualized in agriculture 
improved their attitudes toward learning mathematics (Conroy & Walker, 2000).  Likewise, Thoron 
and Burleson (2014) reported findings that suggested when students are taught using inquiry-based 
methods, they form more favorable attitudes toward science which, as Sandoval and Harven (2011) 
pointed out, increases student motivation to learn the subject matter.  On the other hand, Chumbley, 
Haynes, and Stofer (2015) noted when taught through an agricultural STEM emphasis, students 
primary motivation to learn science was driven by their desire to earn a high grade.  
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Secondary agricultural education teachers’ attitudes and perceptions toward STEM have 
also been investigated by researchers.  Teachers have conveyed confidence in their abilities to 
integrate science concepts in their courses (Scales, Terry, & Torres, 2009) and argued that 
embedding science instruction in agriculture is a more effective method to increase science test 
scores than standalone science courses (Myers & Dyer, 2006; Ricketts, Duncan, & Peake, 2006).  
Smith, Rayfield, and McKim (2015) found generally high ratings among teachers toward the 
importance of integrating STEM concepts in agricultural education.  However, the importance 
varied among the components of STEM with female teachers perceiving technology to be less 
important than their male counterparts.  Stubbs and Myers (2016) also explored the range of 
attitudes and perceptions among agriculture teachers toward STEM.  They reported teachers viewed 
STEM as inseparable from the agriculture curriculum and that integration was naturally occurring.  
However, teachers were concerned that too much STEM integration could have a negative impact 
on student interest in agriculture or diminish rapport with their students (Stubbs & Myers, 2016).  

Teacher perceptions and the methods they employ to teach STEM are influenced by their 
own educational experiences (Stubbs & Myers, 2016).  In a study of the methods used to integrate 
STEM, Smith, Rayfield, and McKim (2015) found over 90% of agriculture teachers received 
formal training to teach using experiments.  These same teachers also perceived experimentation 
as a highly effective method to integrate STEM yet, were only moderately confident in their 
abilities to implement it in the classroom and reported only using it 6% of the time.  On the other 
hand, teachers were more confident using and devoted more time to lecture, but conceded it was 
less effective than experimentation (Smith, Rayfield, & McKim, 2015).  Agriculture teachers have 
indicated preservice teachers should be taught how to utilize curriculum in which STEM is 
emphasized (Myers, Thoron, & Thompson, 2009) but, have cautioned that preparation programs 
must balance these concepts and pedagogical course requirements (Stubbs & Myers, 2016).  

Although clear evidence exists documenting agriculture student and teacher attitudes and 
perceptions toward STEM education, little research has been conducted which has explored views 
held by agricultural education faculty.  Among non-agricultural education faculty, Breiner, 
Harkness, Johnson, and Koehler (2012) indicated faculty attitudes and perceptions toward STEM 
are primarily driven by the role it played in their personal lives.  These same researchers also found 
that despite faculty identifying their appointment as STEM-related or non-related attitudes and 
perceptions toward STEM were mixed.  Employment responsibilities and expectations based upon 
university land-grant status may also influence faculty attitudes.  Lane and Casey (1989) reported 
agriculture faculty at non-land-grant (NLG) colleges of agriculture are more likely to be employed 
on a 100% teaching appointment, with teaching loads reaching 18 credit hours per semester, with 
no release time provided to conduct research or seek external funding to support research interests.  
To meet research expectations, it was noted that land-grant (LG) faculty are more likely provided 
reduced course loads to promote research activities (Lane & Casey, 1989).  Furthermore, Lane and 
Casey pointed out LG faculty are also eligible to pursue external funds which are unavailable to 
faculty at NLG institutions (e.g. Hatch Act funds).  Duncan (2017) illustrated this point by noting 
the USDA has a yearly funding budget of approximately $850 million specifically earmarked for 
capacity-building at LG universities and $5 million devoted to NLG institutions.  Duncan further 
noted, through competitive grant programs, for which both LG and NLG institutions are eligible, 
the USDA also budgets an additional $700 million per year but, as Lane and Casey pointed out, 
NLG colleges of agriculture may not have the institutional or faculty capacity to secure funding or 
manage large-scale projects.   

The goal of this study was to explore agricultural education faculty teaching behaviors and 
attitudes toward STEM in agricultural education programs.  The theory of planned behavior served 
as the theoretical foundation for this study (Ajzen, 1991).  This theory is routinely used to 
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understand human behavior and has been used within agricultural education to explore the attitudes 
and beliefs of students (Osborne & Dyer, 2000; Thompson Jr. & Russell, 1993), preservice teachers 
(Thoron & Myers, 2010), and inservice teachers (McKim, Lambert, Sorenson, & Velez, 2015). 

The theory of planned behavior was selected as it “provides a useful conceptual framework 
for dealing with the complexities of human social behavior” (Ajzen, 1991, p. 206).  Furthermore, 
this theory provides a means of understanding individuals’ decisions to act and can allow for the 
development of programs to meet targeted academic needs (Murphrey, Lane, Harlin, & Cherry, 
2016).  Ajzen and Fishbein (2005) suggested that an individual’s behavior is a result of the 
combination of beliefs, attitudes, and intentions.  Ajzen (1991) posited intentions precede behavior 
and presented a model that depicts the influences on intention (Figure 1).  Ajzen (2006) explained 
that individuals act on behavioral decisions based upon one’s attitude toward the behavior (what 
one thinks the outcomes of the behavior will be), subjective norms (what other people think about 
the behavior), and perceived behavioral control (what one understands about the factors that 
facilitate or discourage the behavior). 

 
Figure 1. Theory of planned behavior (Ajzen, 1991). 

Purpose and Objectives 

 
The purpose of this research was to describe agricultural teacher education faculty attitudes 

toward STEM education in teacher preparation programs and their teaching behaviors which 
support integrated STEM teaching in secondary agricultural education programs.  With the impetus 
of the Standards for School-Based Agricultural Education Teacher Preparation Programs (AAAE, 
2017) to produce graduates who can highlight STEM concepts in lesson plan construction and 
implement experiential education and inquiry-based learning, research into teacher preparation 
faculty perceptions related to the implementation of these standards addresses National Research 
Agenda Priority Area 3: “Sufficient Scientific and Professional Workforce That Addresses the 
Challenges of the 21st Century” (Stripling & Roberts, 2016, p. 29).  In order to accomplish the 
purpose of this research, four objectives were developed.  These research objectives were:  

1. Describe agricultural education faculty attitudes toward STEM in agricultural 
education programs;  

2. Describe the differences in STEM attitudes of agricultural education faculty attitudes 
by institution type and appointment focus. 

3. Describe agricultural education faculty teaching behaviors which support integrated 
STEM education. 

4. Describe the differences in STEM teaching behaviors of agricultural education faculty 
by institution type and appointment focus.  
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Instrumentation 

To fulfill the objectives of the study, a three-section online survey instrument was 
developed.  Section one of the instrument asked teachers to report their attitudes toward STEM as 
it relates to agricultural education teacher preparation programs.  The second section of the 
instrument asked teachers to identify their behaviors related to integrated STEM teaching and 
programming within their teacher preparation program.  Data from sections 1 and 2 were captured 
using a Visual Analog Scale (VAS) with answer options ranging from 1-5 at .10 intervals.  A VAS 
allows survey respondents to move a slider along a continuum to match their beliefs to a point on 
a scale where Likert-type scales use radio buttons (Gay, Leal, Ruth, Lamm, & Rumble, 2015).  
Visual Analog Scales have been used to collect attitudinal data from extension education 
professionals (Gay et al., 2015) and provide data that more accurately reflects the population 
(Malmsheimer & Germain, 2002).  The third section of the instrument asked faculty to identify 
demographic characteristics including age, gender, years of experience as an SBAE teacher and 
teacher educator, rank, and teacher preparation courses taught.  Faculty were also asked if their 
appointment included a STEM-related focus in teaching or research.  Data from this question was 
later used to categorize faculty as either STEM or Non-STEM. 

Prior to conducting the study, the instrument was examined by a panel of agricultural 
education faculty who were not included in the study for face and content validity.  To ensure 
reliability, the instrument was piloted to 16 agricultural education faculty.  Section 1 was developed 
by the researcher and consisted of six items in VAS form.  Scores from the pilot responses were 
consolidated into the following response continuum: 1.00 – 1.49 (Strongly Disagree), 1.50 – 2.49 
(Disagree), 2.50 – 3.49 (Neutral), 3.50 – 4.49 (Agree), and 4.50 – 5.00 (Strongly Agree).  Reliability 
was for this scale was established at α = 0.80.  Section 2 consisted of eight items and was developed 
by the researcher and based upon the Principal Leadership for STEM (P-STEM) Survey (Friday 
Institute for Educational Innovation, 2014).  The eight items included two constructs, STEM 
teaching (three items) and STEM programming (five items).  Pilot responses yielded construct 
reliability coefficients of α = .91 for items related to STEM teaching and α = .90 for items related 
to STEM programming.  Post-hoc reliability for all sections was calculated at α = .81 for section 1, 
α = .91 for STEM teaching, and α = .91 for STEM programming.  Nunnally (1978) reported a 
Cronbach’s α of .70 or greater is adequate in the initial stages of instrument development.  
Therefore, the instrument was deemed to have appropriate levels of reliability to meet the objectives 
of this study.   

Methods 

The objectives of this study were accomplished through descriptive survey methods.  
Agricultural education teacher preparation faculty (N = 176) throughout the United States served 
as the population and were identified through a search of all institutions reported to house 
agricultural teacher education programs (Swortzel, 2016).  From the population, 112 useable 
responses were collected, for a 63.3% response rate (45.2% Non-Land-Grant; 81.4% Land-Grant).  
Following procedures outlined by Dillman, Smyth, and Christian (2009), respondents were 
contacted through a pre-survey notification, followed by an email including a unique link to the 
online survey.  Three follow-up letters were sent by email.  Non-response error was controlled by 
comparing early and late responders (Lindner, Murphy, & Briers, 2001).  No significant differences 
were found between those who completed the survey prior to the first reminder (n = 66), and those 
completing the survey following the reminder email (n = 46).  Data were analyzed using SPSS v. 
25, and was described using percentages, means, medians, modes, and standard deviations.  
Differences were assessed using independent samples t-tests with an alpha level of .05 set a priori 
to determine statistical significance.  Additionally, Cohen’s d statistic was calculated to determine 
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the practical significance of the independent samples t-tests and was interpreted as small (0.20), 
medium (0.50), and large (0.80) effects (Kotrlik, Williams, & Jabor, 2011). 

Subject Demographics 

The makeup of the respondents was 73.2 % male (n = 82), and 22.3% female (n = 25) (five 
respondents chose not to respond) with a mean age of 45 years (SD = 11.25).  The typical faculty 
taught 2.9 (SD = 1.65) teacher preparation courses per year, had been a teacher educator for 11.8 
years (SD = 9.52) and taught SBAE for 6.8 years (SD = 5.31) prior to their current role.  Thirty-six 
(32.1%) identified their faculty rank as professor, 30 (26.8%) as associate professor, 31 (27.7%) as 
assistant professor, and 13 (11.6%) as instructor/lecturer.  Additionally, 45 (40.2%) reported being 
employed on a STEM appointment and 54 (48.2%) indicated they had published or presented 
STEM-related research.  

Findings 

Objective 1 sought to determine the attitudes of agricultural education faculty toward 
STEM in agricultural education programs.  Results (Table 1) indicated over 90% of agricultural 
education faculty agreed or strongly agreed that undergraduates should be provided instruction on 
how to implement experiential teaching (94.6%) and highlight STEM concepts in course 
curriculum (95.6%).  However, attitudes toward increasing STEM-based course requirements were 
mixed with only 55.4% of faculty agreeing or strongly agreeing.  

Table 1 

Agricultural Education Faculty Attitudes toward STEM (n = 112) 

Contemporary school-based agricultural education 
teacher preparation programs should… 

SD D N A SA 

% % % % % 

Provide instruction for undergraduates on how to 
implement experiential teaching techniques. 0.0 0.9 4.5 12.5 82.1 

Provide instruction for undergraduates on how to 
highlight STEM concepts in course curriculum. 0.0 0.9 3.6 42.9 52.7 

Illustrate the relationship between STEM and the 3-
cirlce model of agricultural education 0.0 3.6 11.6 42.9 42.0 

Place less emphasis on STEM education in 
agricultural education.a 0.0 2.7 11.6 47.3 38.4 

Place student teachers with cooperating teachers 
who highlight STEM during instruction. 0.0 2.7 17.0 54.5 25.9 

Increase STEM-based course requirements for 
undergraduates. 2.7 6.3 35.7 42.0 13.4 

Note. a reverse scored. Mean = 4.17; SD = 0.50 

Objective 2 was to describe the differences of agricultural education faculty toward STEM 
by institution type and appointment focus.  Institutions were categorized by Land-Grant (LG) or 
Non-Land-Grant (NLG) and appointments were categorized as STEM-focused (STEM) and Non-
STEM (NSTEM).  Figure 2 illustrates the attitudes of LG and NLG faculty toward STEM in teacher 
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preparation programs.  Results of an independent samples t-test (Table 2) revealed a statistically 
significant difference (p = .001; d = 0.10) in the overall mean attitude score between the two groups.   

 

 
Figure 2. * = reverse scored. LG, n=88; NLG, n=24 

 
Table 2 

Agricultural Education Faculty Mean Attitude Scores toward STEM by Institution Type (LG, n=88; 
NLG, n=24) 

Institution M SD t p Cohen’s d 

LG 4.25 0.48 3.46 0.001 0.10 

NLG 3.87 0.43    

 
Figure 3, illustrates the attitudes of STEM and NSTEM faculty toward STEM in teacher 

preparation programs.  Results of an independent samples t-test (Table 3) revealed a statistically 
significant difference (p = .001; d = 0.12) in the overall mean attitude score between the two groups.   
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Figure 3. * = reverse scored. STEM, n=45; NSTEM, n=67 

Table 3 

 Agricultural Education Faculty Mean Attitude Scores toward STEM by Appointment Focus 
(STEM, n=45; NSTEM, n=67) 

Appointment M SD t p Cohen’s d 

STEM 4.37 0.45 3.90 <0.001 0.12 

NSTEM 4.03 0.47    

 
Objective 3 sought to describe agricultural education faculty teaching behaviors 

which support integrated STEM education.  Over 80% of the faculty agreed or strongly 
agreed they modeled inquiry-based teaching methods (87.5%) and taught preservice 
teachers how to integrate STEM concepts into their teaching (80.3%).  On the other hand, 
fewer than 50% of the faculty agreed or strongly agreed that they maintain partnerships 
with STEM industries (48.2%) or used an action plan to implement STEM into their 
programs (30.4%).  These results are displayed in Table 4.   
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Table 4 

 Integrated STEM Education Behaviors of Agricultural Education Faculty (n=112) 

Regarding STEM in the teacher education program, I… SD D N A SA 

% % % % % 

STEM Teaching      

Model inquiry-based teaching for the preservice teachers. 0.0 6.3 6.3 46.4 41.1 

Teach preservice teachers how to integrate STEM 
concepts into their teaching. 3.6 6.3 9.8 44.6 35.7 

Have articulated a vision for STEM education in 
agricultural education. 1.8 7.1 17.9 50.9 22.3 

STEM Programming      

Include preservice teachers in decisions about measuring 
their success in STEM teaching. 3.6 8.0 27.7 33.9 26.8 

Implement practices to increase participation of 
underrepresented students in STEM education. 1.8 7.1 17.9 50.9 22.3 

Request feedback from inservice teachers on the progress 
of STEM education in agricultural education. 5.4 16.1 27.7 40.2 10.7 

Maintain strategic partnerships with STEM industries. 5.4 25.9 20.5 40.2 8.0 

Use an action plan to implement STEM education in 
agricultural education. 17.9 30.4 21.4 25.9 4.5 

Note. STEM Teaching: Mean = 3.97; SD = 0.73; STEM Programming: Mean = 3.16; SD = 0.79 

Overall STEM Behaviors: Mean = 3.46; SD = 0.69 

The purpose of objective four was to describe the differences in STEM teaching behaviors 
of agricultural education faculty by institution type and appointment focus.  As found in Figure 4, 
over 80% of LG faculty agreed or strongly agreed they model inquiry-based teaching methods 
(88.7%) and teach preservice teachers how to integrate STEM concepts (82.9%). Regarding STEM 
programming, less than one-third of LG (30.6%) and NLG (29.2%) faculty agreed or strongly 
agreed they use an action to implement STEM education in agricultural education. 
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Figure 4. LG, n=88; NLG, n=24 

As found in Table 5, the LG faculty overall mean score for STEM education in agricultural 
education behaviors was 3.47 (SD = 0.68), 3.99 (SD = 0.75) was the mean score for the STEM 
teaching behaviors construct, and the mean score for the STEM programming construct was 3.16 
(SD = 0.77).  For NLG faculty the mean scores were 3.42 (SD = 0.73) for overall behaviors, 3.86 
(SD = 0.64) for STEM teaching, and 3.15 (SD = 0.88) for STEM programming.  Results of an 
independent samples t-test revealed no significant differences between LG and NLG faculty.   

Table 5 

Integrated STEM Behavior Mean Scores of Agricultural Education Faculty by Institution Type 
(LG, n=88; NLG, n=24) 

Construct M SD t p Cohen’s d 

STEM Teaching      

 LG 3.99 0.75 0.79 0.43 0.01 

 NLG 3.86 0.64    

STEM Programming      

 LG 3.16 0.77 0.07 0.95 0.00 

 NLG 3.15 0.88    

Overall Behaviors      

 LG 3.47 0.68 0.36 0.73 0.00 

 NLG 3.42 0.73    

 
As found in Figure 5, over 90% of LG faculty agreed or strongly agreed they teach 

preservice teachers how to integrate STEM concepts (97.8%) and model inquiry-based teaching 
methods (93.0%). Regarding STEM programming, less than one-third of NSTEM faculty agreed 
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or strongly agreed they include preservice teachers in decisions about measuring their success in 
STEM teaching (31.4%) or use an action to implement STEM education in agricultural education 
(20.9%). 

 
Figure 5. STEM, n=45; Non-STEM, n=67 

As found in Table 6, the STEM faculty overall mean score for STEM education in 
agricultural education behaviors was 3.76 (SD = 0.60), 4.37 (SD = 0.52) was the mean score for the 
STEM teaching behaviors construct, and the mean score for the STEM programming construct was 
3.39 (SD = 0.77).  For NSTEM faculty, the mean scores were 3.25 (SD = 0.68) for overall behaviors, 
3.68 (SD = 0.73) for STEM teaching, and 2.99 (SD = 0.78) for STEM programming.  Results of an 
independent samples t-test revealed significant differences between the groups on the overall mean 
score, STEM teaching, and STEM programming (small effect size). 

Table 6 

Integrated STEM Behavior Mean Scores of Agricultural Education Faculty by Appointment Focus 
(STEM, n=45; NSTEM, n=67) 
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STEM Teaching      
 STEM  4.37 0.52 5.42 <0.001 0.21 
 NSTEM 3.68 0.73    
STEM Programming      
 STEM  3.39 0.77 2.67 0.009 0.06 
 NSTEM  2.99 0.78    
Overall Behaviors      
 STEM  3.76 0.60 4.03 <0.001 0.13 
 NSTEM  3.25 0.68    
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Conclusions 

Overall, agricultural education faculty held positive attitudes toward STEM in teacher 
preparation programs and more often than not, engaged in teaching and programmatic behaviors 
which support an integrated approach to STEM teaching and learning.  Regarding teaching 
practices specifically, it is worth noting that nearly 95% of all teacher educators agreed that teacher 
preparation programs should provide instruction for undergraduates about how to highlight STEM 
in their curriculum and implement experiential teaching techniques.  Support for STEM education 
is further illustrated by the 85% of faculty who disagreed that agricultural education programs 
should place less emphasis on STEM.   

A majority of the faculty held generally positive attitudes toward STEM but, differences 
did exist.  Faculty employed at NLG institutions tended to be less positive toward placing student 
teachers with cooperating teachers who highlighted STEM in their instruction.  This attitude may 
be influenced by the regional roles or constraints of NLG universities and, therefore, teacher 
educators at these institutions may not have an adequate supply of cooperating teachers who 
highlight STEM in their instruction with whom student teachers could be placed.  Additionally, 
NLG faculty were less likely to agree that STEM-based course requirements should be increased.  
Perhaps these faculty tend to agree with the teacher attitudes identified by Stubbs and Myers (2016) 
that teacher preparation programs must find a balance between STEM and pedagogical course 
requirements.  Of particular note was the difference between the groups regarding the responsibility 
of preparation programs to teach undergraduates how to highlight STEM and implement 
experiential teaching.  Over 98% of LG faculty agreed with these statements yet, less than 80% of 
NLG faculty noted this agreement.  The American Association for Agricultural Education (AAAE) 
established standards for school-based agricultural education teacher preparation programs which 
note preservice teachers graduating from this programs should be prepared to highlight STEM and 
implement experiential teaching practices (AAAE, 2017).  As these standards are to be used as a 
guide by teacher educators, it is concerning that one in five teacher preparation faculty at NLG 
institutions have no opinion or a negative attitude toward implementing practices which are 
promoted by the profession.  

Differences in attitudes also existed among faculty based upon their appointment focus.  
Breiner et al (2012) pointed out faculty attitudes toward STEM were mixed, despite a STEM or 
non-STEM appointment.  Upon analyzing the data from this study, similar conclusions were drawn.  
Faculty who did not identify a STEM appointment tended to be more neutral than STEM-
appointment faculty in their attitudes toward the relationship between STEM and the 3-circle model 
of agricultural education, placing student teachers with STEM-highlighting cooperative teachers, 
and increasing STEM-based course requirements.  On the other hand, these faculty held similar 
attitudes regarding the responsibility of teacher educators to prepare their students to enter the 
classroom ready to highlight STEM and implement experiential teaching techniques.  Breiner et al 
also noted that faculty attitudes are also driven by the role STEM plays in their lives.  Perhaps 
NSTEM faculty are more passionate about teaching students than manipulating course 
requirements and placing student teachers.  

A large majority of the faculty reported modeling inquiry-based teaching and teaching their 
students how to integrate STEM into their own teaching.  Inquiry-based teaching has been reported 
as an effective technique to engage secondary students in STEM (Thoron & Burleson, 2014).  
Furthermore, teaching preservice teachers how to highlight STEM is a pedagogical content 
standard identified in the Standards for School-Based Agricultural Education Teacher Preparation 
Programs (AAAE, 2017).  Teacher educators also maintain open dialogue with their students and 
inservice teachers by involving them in the evaluation process of teaching and learning and the 
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progress of STEM education in agricultural education.  Open dialogue with inservice teachers 
ensures that teacher educators are aware of their professional needs in order to provide or improve 
professional development or preservice training when needed (Swafford & Hagler, 2018).  

Despite attitude differences among LG and NLG faculty, they tended to be more similar 
regarding their integrated STEM behaviors.  This similarity may stem from the shared belief that 
teacher educators at all institutions have the charge of adequately preparing their students to enter 
the profession regardless of their university affiliation.   

The conclusions drawn from the findings regarding the integrated STEM behaviors among 
faculty with and without STEM appointments are consistent with Ajzen’s (1991) assertion that 
attitudes influence behaviors.  STEM-appointed faculty held more positive attitudes toward STEM 
in agricultural education and more often modeled inquiry-based teaching, taught preservice 
teachers how to integrate STEM while working under an articulated vision for STEM education.  
STEM faculty were more engaged with their students concerning their success in STEM teaching 
and sought feedback from inservice teachers regarding the progress of STEM education in SBAE 
programs.  Over one-third of NSTEM faculty did not maintain partnerships with STEM industries.  
As their appointments are not specifically tied to STEM, it could reasonably be concluded that 
these faculty may not engage in this behavior as they do not see it as germane to their role as a 
teacher educator.  This belief may also be a contributing factor in the decision of over half of these 
faculty not utilizing an action plan to implement STEM in their programs.   

Recommendations for Practice 

Although, from a broad prospective, teacher educators generally hold positive attitudes 
toward STEM in agricultural education, differences existed among the behaviors in which teacher 
educators engaged.  Therefore, it is recommended that a sense of cooperation and collaboration be 
maintained throughout the profession regardless of faculty university affiliation or appointment 
focus.  Teacher educators should use the opportunities provided by professional organizations to 
network and share teaching ideas to better inform the profession of effective strategies which 
support STEM and agricultural education.  

As research drives innovation in teaching, it is recommended that faculty who have the 
institutional capacity to secure and manage external funding seek to collaborate with faculty from 
other universities and industry organizations to provide opportunities to support regional or nation-
wide working groups to create a synergy to address the workforce needs to which the profession 
has been charged.  Additionally, faculty from non-land-grant institutions are encouraged to partner 
with land-grant universities to provide experiential teaching and learning experiences for their 
students which may be unavailable on their campuses.   

It is further recommended that faculty remain engaged with inservice SBAE teachers.  
Active engagement with this group ensures that teacher educators are provided the current 
knowledge needed to adequately prepare preservice teachers for the rigors of the contemporary 
profession.  Furthermore, as inservice teachers often look to teacher educators to meet their 
professional needs, engagement with this group will provide the insight required for the creation 
and implementation of effective professional development.   

It is imperative that teacher educators not lose sight of the professional mission to promote 
and support agriculture through agricultural education.  The future of the profession, the agriculture 
industry, and national prosperity rely on an adequately prepared workforce with knowledge and 
skills grounded in both agriculture and STEM principles.  As the profession moves forward, it is 
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recommended that the integration of STEM in agricultural education programs remain metered and 
deliberate in a balanced approach with decisions based on sound educational theory that transcend 
both agriculture and STEM to the betterment of students.  When developing curriculum or 
preparing preservice teachers how to incorporate STEM, teacher educators are encouraged to bear 
in mind that all aspects of STEM need not be included in every lesson or unit plan and that these 
concepts should be incorporated or highlighted when possible and practical.  As the profession 
seeks to balance STEM and agricultural education, the sentiments of Dr. Judith Ramaley may serve 
as a guide, “the core disciplines of science and mathematics between them support technology and 
engineering” (J. Ramaley, personal communication, July 3, 2018).  

Recommendations for Research 

To further improve integrated STEM and agricultural education, it is recommended that 
researchers continue to investigate the most promising practices by which these areas can be taught 
to secondary students without forfeiting teaching quality in both areas.  Furthermore, it is 
recommended that future research focus on establishing the most effective methods to incorporate 
STEM into agricultural education programs without sacrificing the time and experiences required 
to adequately prepare preservice teachers to enter the profession.  Additionally, it is recommended 
that those faculty with research interests focused on professional development conduct 
examinations with inservice teachers to establish the most effective strategies to encourage 
experienced teachers to implement integrated STEM/agricultural education into their programs 
without creating AgriSTEM fatigue.    

The decisions to engage in teaching and programming behaviors which support STEM in 
agricultural education were significantly different among those faculty with STEM-appointments 
and those without.  Future research should be conducted to assess the factors which persuade or 
dissuade faculty from engaging in those behaviors.  If, in fact, a STEM appointment is the primary 
driver influencing agricultural education faculty decisions to support STEM in agricultural 
education, research should be conducted to determine what strategies can be used to assist non-
STEM appointment faculty in supporting STEM integration without impacting negatively their 
students, career, and the profession.  Additional research should be conducted to determine the 
influence faculty attitudes toward STEM and their teaching behaviors have on the decisions of 
school-based agricultural education teachers decisions to teach and integrate STEM in their 
classrooms.  
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