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This study examined the effect of agriculture faculty training in and practice of methodologies to 
explicitly teach critical thinking skills related to course content and subsequent change in student critical 
thinking disposition.  Twelve instructors in 14 agriculture courses underwent a year–long program of 
instruction in effective critical thinking development.  Students completed the University of Florida–
Engagement, Maturity, and Innovativeness assessment (UF–EMI) at the beginning and the end of the 
semester.  Pair–wise comparisons showed significant increases in all three critical thinking dispositions 
(i.e., engagement, cognitive maturity, and innovativeness).  In addition, a step–wise regression on the 
data gathered at the end of the semester showed that grade point average was positively related to all 
three critical thinking dispositions and being in one's first year of college was negatively related to each 
dimension.  The 300 course level was negatively related to innovativeness and engagement.  Being in the 
second and third year of college were also negatively related to engagement.  This study supports the 
notion that instructors can influence students’ critical thinking disposition within the limited time of a 
college semester. 
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Introduction 
 

Calls for higher education to increase critical 
thinking in college students have existed for 
many years (e.g., Association of American 
Colleges [AAC], 1985; Garrison, 1991; National 
Institute of Education, 1984; National Research 
Council, 1996).  Technological changes and 
increasingly complex workplaces have made 
critical thinking more important than ever before 
(Department of Education, 2006; Wade, 2009).  
Consequently, employers are increasingly 
expecting colleges and universities to prepare 
students to think critically (Association of 
American Colleges and Universities [AACU], 
2010; American Institute of Certified Public 
Accountants [AICPA], 2008; Burnett, 2003, 

Casner–Lotto, Barrington, & Wright, 2006; 
Landrum & Harrold, 2003; McMurtrey, 
Downey, Zeltmann, & Friedman, 2008).  Recent 
college graduates agree that critical thinking is 
one of the most important skills employers look 
for (AACU, 2007).  While employers may be 
seeing improvement in student critical thinking 
skills, fewer than 28 percent of employers rate 
four–year college graduates’ preparation as 
excellent in critical thinking (Casner–Lotto, 
Barrington, & Wright, 2006). 

Although many faculty claim critical 
thinking is a primary objective in their courses 
(Paul, Elder, & Bartell, 1997), in reality they 
mostly teach at low levels of cognition (Ewing 
& Whittington, 2009; Whittington, 1995), and 
fail to develop student critical thinking skills 
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(Browne & Freeman, 2000; Fox & Hackerman 
2003, Handelsman et al., 2004; Paul, Elder, & 
Bartell, 1997; Shamian, 1991).  Educational 
theories, supported by research, which can lead 
to increased student critical thinking skills are 
often poorly implemented in the classroom 
(Dolmans, De Grave, Wolfhagen, & van der 
Vleuten, 2005; Maddox & Cummings, 2004).  
Moreover, many faculty lack the ability or 
training to develop student critical thinking 
skills (Tsui, 2007).  Agricultural and life 
sciences faculty at the University of Florida 
rated competency in teaching critical thinking as 
one of their greatest teaching needs (Harder, 
Roberts, Stedman, Thoron, & Myers, 2009). 

Developing students’ critical thinking skills 
is a stated goal of most institutions of higher 
education.  However, a student's inclination to 
use critical thinking processes when examining a 
problem is also important to evaluate.  An 
individual’s critical thinking disposition is as 
important as an individual’s critical thinking 
skills.  When researchers have examined critical 
thinking they have primarily focused on the 
outcomes of critical thinking.  This has led to the 
neglect of empirical investigation of the 
antecedents of critical thinking.  A critical 
thinking disposition has been defined as an 
internal motivation to use critical thinking skills 
(Pascarella & Terenzini, 2005).  Scholars have 
recently called for more empirical studies that 
examine students’ critical thinking disposition 
(Stupnisky et al., 2008). 

A Delphi study sponsored by the American 
Philosophical Association to develop an expert 
consensus definition of critical thinking 
determined that critical thinking includes the 
dimensions of skill and disposition (Facione 
1990).  “In addition, a good critical thinker . . . is 
habitually disposed to engage in, and to 
encourage others to engage in a wide range of 
contexts and for a wide variety of purposes” (p. 
13).  A disposition to think critical thinking is a 
consistent willingness, motivation, inclination, 
and intention to engage problems and make 
decisions by using thinking (Facione & Facione, 
1997; Facione, Facione, & Giancarlo, 2001).  As 
Halpern (1999) reminds:  

 
Critical thinking is more than the successful 
use of the right skill in an appropriate 
context.  It is also an attitude or disposition 
to recognize when a skill is needed and the 

willingness to exert the mental effort needed 
to apply it. (p. 72) 
 
A number of studies have demonstrated that 

teachers of higher education can positively 
influence student’s critical thinking skills, 
particularly when purposely and explicitly 
teaching critical thinking (e.g., Abrami et al., 
2008; Bensley, Crowe, Bernhardt, Buckner, & 
Allman, 2010; Miri, Ben–Chaim, & Zoller, 
2007).  And, more specifically, faculty 
development programs can lead to improved 
students’ critical thinking skills (Felder & Brent, 
2010; Wald, Davis, Reis, Monroe, & Borkan, 
2009).  More pertinent to this study, a growing 
body of literature indicates that teachers of 
higher education can influence students’ 
disposition to think critically as well.  Moreover, 
influencing students’ critical thinking 
disposition may be harder than influencing 
students’ critical thinking skills (Reed & 
Kromrey, 2001; Ricketts, Irani, Rudd, & Gallo–
Meagher, 2003). 

Recent research offers evidence of factors 
influencing college students’ critical thinking 
disposition.  Time spent in college tends to 
increase the overall disposition to think 
critically.  Giancarlo and Facione (2001) found 
that seniors had increased their overall critical 
thinking disposition over the course of their four 
years in college.  Similarly, Lampert (2007) 
found juniors and seniors had a significantly 
higher overall critical thinking disposition than 
freshmen.  Colucciello (1997) and McCarthy 
Shuster, Zehr, and McDougal (1999) found 
junior and senior nursing students had a 
significantly higher overall critical thinking 
disposition than sophomores.  However, 
Rhoades, Ricketts, Irani, Lundy, and Telg 
(2005) found year in school was not 
significantly associated with the critical thinking 
disposition of agriculture communications 
students from 12 universities. 

Tiwari, Lai, So, and Yuen (2006) found first 
year Hong Kong nursing students who 
participated in a course delivered by problem 
based learning methods had higher critical 
thinking dispositions than those taught by 
lecture methods.  Likewise, Ozturk, Muslu, and 
Dicle (2008) found senior Turkish nursing 
students who participated in a course delivered 
by problem based learning methods had higher 
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critical thinking dispositions than those taught 
by traditional methods. 

Ricketts et al. (2003) found small but 
significant increases in some targeted 
dispositions in students in a general education 
course restructured to focus on teaching students 
to think critically compared to a control course 
not privy to the critical thinking teaching 
methodology.  However, one critical thinking 
disposition decreased in both the control and 
experimental group.  While a growing body of 
research indicates that certain teaching methods 
may increase student critical thinking 
dispositions, little research has focused on the 
effects of faculty development on student critical 
thinking dispositions.  The impact of faculty 
development in purposely teaching to increase 
critical thinking dispositions remains 
unresolved. 
 

Purpose and Objectives 
 

The purpose of this study was to examine 
the effectiveness of a year–long program of 
instructor training in and practice of 
methodologies to increase student critical 
thinking skills and dispositions.  This 
information can be used to plan future 
professional development programs for 
agricultural education instructors.  The 
objectives of this study were as follows: 

 
1. Measure the change in student critical 

thinking disposition over the course of a 
semester when students were explicitly 
taught critical thinking skills and 
dispositions related to course content. 

2.  Examine age, grade point average, gender, 
class size, course level, and year in school as 
antecedents to critical thinking disposition. 

 
Methods 

 
Participants 

Four hundred twenty–six students completed 
the University of Florida–Engagement, 
Maturity, and Innovativeness assessment (UF–
EMI) pre– and post–course.  The sample was 
made up of 193 male undergraduates and 233 
female undergraduates in 14 courses.  The 
participants’ average age was 20.9 years with a 
range of 19 to 40.  The sample consisted of 
10.7% freshman, 25.5% sophomores, 20.4% 

juniors, and 43.2% seniors.  The average grade 
point average was 3.22.  In addition, 33.6% of 
the sample was from 100 level courses; 11.0% 
from 200 level courses, 31.5% from 300 level 
courses, and 23.9% from 400 level courses. 
 
Procedure 

Twelve instructors of undergraduate 
agriculture courses at a major midwestern 
university completed a year–long program of 
instruction in developing student critical 
thinking skills and dispositions.  The objective 
of the program was to explore theory and 
pedagogy in the development and use of critical 
thinking skills and dispositions in the classroom 
to improve teaching.  The program began with a 
one–day workshop for faculty from across the 
university on building student critical thinking 
skills and dispositions.  The workshop was 
conducted by a nationally recognized expert in 
critical thinking.  During the workshop, faculty 
members were instructed in how to integrate 
new critical thinking pedagogy into their 
courses.  Topics covered included overtly 
teaching critical thinking skills and dispositions, 
integration of critical thinking into a course, 
lesson preparation, student preparation, 
assignments, and evaluation.  After the 
workshop, instructors of agriculture courses 
were solicited to participate in a one–year 
program to increase the instructors’ capacity to 
develop students’ critical thinking skills and 
dispositions. 

Instructors participated in a monthly peer–
discussion colloquium.  The colloquia were 
facilitated by campus experts in the development 
of student critical thinking skills.  Instructors 
were required to attend all colloquia.  The 
colloquia provided an informal opportunity for 
instructors to learn from each other and offer 
peer support.  Instructors shared experiences and 
successes and developed constructive 
approaches to critical thinking challenges.  
Instructors were encouraged to share pedagogy 
at the meetings and solicit feedback from other 
instructors in a safe environment.  Instructors 
were required to share their plans for revising 
their courses, and provide feedback to others on 
their plans. 

Throughout the year, instructors reviewed 
current literature and pedagogy associated with 
critical thinking best practices (e.g., Burbach, 
Matkin, & Fritz, 2004; Dunn, Halonen, & Smith, 



Burbach, Matkin, Quinn, & Searle  The Impact of… 

 

Journal of Agricultural Education 4 Volume 53, Number 2, 2012 

 

2008; Halpern, 1998; Smith, 2003; Tsui, 1999, 
2002).  This was considered important since 
familiarity with current literature is associated 
with teaching success (Harada & Hughes–
Hassell, 2007).  Topics reviewed included 
critical thinking pedagogy, assignments and 
exercises, resources, training and preparing 
students, diversity, accountability and grading, 
feedback and communication, and self–
assessment.  The problems that can arise in the 
course of a semester (for instance, motivation, 
diversity issues, time constraints, group think, 
etc.) and ways to address them were also 
reviewed (e.g., Nelson Laird, 2005; 
Wlodkowski, 2004). 

Assessment of students’ critical thinking 
dispositions occurred in the second half of the 
instructors’ year–long instruction program. In 
the fall of 2009, students in 14 courses 
completed the UF–EMI assessment in the first 
week of the semester (pre–course) and again the 
week prior to final exams (post–course).  With 
the assistance of trained graduate assistants the 
principal investigators proctored the surveys 
during class time.  All IRB protocols were 
followed and volunteer participation of students 
was ensured. 
 
Measures 

The UF–EMI is a 26–item, five–point 
Likert–type scale.  The engagement disposition 
subscale measures predisposition to look for 
opportunities to use reasoning, to anticipate 
situations that require reasoning, and confidence 
in reasoning ability (Irani et al., 2007).  The 
engagement disposition was measured using 11 
items. 

The cognitive maturity disposition subscale 
measures predisposition to being aware of the 
complexity of problems, being open to other 

points of view, and being aware of their own and 
others biases and predispositions.  Cognitive 
maturity was measured using 8 items. 

The innovativeness disposition subscale 
measures predisposition to be intellectually 
curious and a desire to know the truth.  
Innovativeness was measured using 7 items. 

The internal reliability for all 26 items of the 
UF–EMI for this study was .89 at the pre–course 
assessment and .92 at the post–course 
assessment.  The internal reliability of the 
cognitive maturity disposition pre– and post–
course was .65 and .72, respectively.  The 
internal reliability of the innovativeness 
disposition pre– and post–course was .78 and 
.80, respectively.  The internal reliability of the 
engagement disposition pre– and post–course 
was .81, and .88, respectively.   

Finally, a few items were added to the UF–
EMI measure to be used as predictors of 
students’ cognitive maturity, innovativeness, and 
engagement.  These included items to assess 
students grade point average, age, gender, class 
size, year in school (i.e., freshman, sophomore, 
junior, or senior), and the course level (100, 200, 
300, or 400). 
 

Results 
 

A series of paired–samples t–test were 
conducted to compare pre–course and post–
course critical thinking dispositions.  Results 
from the pair–wise comparison showed an 
overall significant increase in students’ total 
critical thinking disposition scores from pre–
course (M = 98.93, SD = 10.6) to post–course 
(M = 103.88, SD = 11.7); t(426) = 11.44, p = 
0.000, d = .44.  Results are summarized in Table 
1.  All three dispositions showed a significant 
increase from pre–course. 

 
Table 1 
Overall Results of Paired Samples t–Test (N = 426) 
 Pre–test  Post–test       

Disposition M SD  M SD  Diff. t df p Cohen’s d 

Cognitive Maturity 30.00 3.5  31.33 3.7  1.33 8.15 425 .000 0.37 
Engagement 42.28 4.7  44.55 5.4  2.27 10.94 425 .000 0.45 
Innovativeness 26.65 3.9  28.00 3.8  1.35 9.34 425 .000 0.35 
Total Disposition 98.93 10.6  103.88 11.7  4.95 11.44 425 .000 0.44 

 
 

 

In addition, results from the pair–wise 
comparison for each of the 14 courses were 

examined.  Significant increases were observed 
on all three dimensions for seven of the 14 
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courses (Table 2).  Four courses had significant 
changes on two of the three dimensions.  One 
course had a significant change on one 

dimension.  Two courses showed no changes in 
any of the three dimensions of critical thinking 
disposition. 

 
Table 2 
Results of Paired Samples t–Test for Each Course 

  Pre–test  Post–test       

Class Disposition M SD  M SD  Diff. t df p Cohen’s d 

1 Fresh. Cog. Mat. 32.09 2.25  33.00 3.92  0.91 1.31 21 .204 0.29 
N = 22 Engagement 43.64 4.39  45.91 5.87  2.27 2.42 21 .025 0.44 
 Innovativeness 27.27 4.19  28.91 4.17  1.64 2.10 21 .048 0.39 
2 Fresh. Cog. Mat. 32.33 3.83  31.50 3.78  -0.83 1.75 5 .141 0.21 
N = 6 Engagement 44.00 7.16  44.17 6.85  0.17 0.31 5 .771 0.02 
 Innovativeness 28.83 2.93  29.00 3.16  0.17 0.22 5 .833 0.06 
3 Fresh. Cog. Mat. 29.19 3.02  30.19 4.20  1.00 1.94 42 .060 0.26 
N = 43 Engagement 41.79 4.52  42.81 6.33  1.02 1.31 42 .199 0.19 
 Innovativeness 26.35 3.68  27.56 4.18  1.21 2.70 42 .010 0.31 
4 Fresh. Cog. Mat. 29.52 4.69  32.48 3.84  2.96 2.40 22 .025 0.69 
N = 23 Engagement 42.00 5.08  46.96 4.99  4.96 4.68 22 .000 0.99 
 Innovativeness 25.61 5.38  28.52 4.57  2.91 3.30 22 .003 0.58 
5 Fresh. Cog. Mat. 29.25 3.91  31.44 3.41  2.19 2.48 15 .025 0.60 
N = 16 Engagement 40.81 3.87  44.06 5.62  3.25 3.78 15 .002 0.67 
 Innovativeness 24.94 3.64  27.25 3.09  2.31 3.10 15 .007 0.68 
6 Fresh. Cog. Mat. 29.50 5.03  31.79 4.51  3.29 3.31 13 .006 0.48 
N = 14 Engagement 41.50 5.11  44.64 5.53  3.14 2.57 13 .023 0.59 
 Innovativeness 26.00 4.40  27.86 4.33  1.86 2.56 13 .024 0.43 
7 Fresh. Cog. Mat. 29.47 2.72  30.05 3.14  0.58 0.65 18 .523 0.20 
N = 19 Engagement 40.74 4.45  41.84 4.17  1.10 1.06 18 .302 0.26 
 Innovativeness 26.11 3.83  27.05 3.31  0.94 1.15 18 .266 0.26 
1 Soph. Cog. Mat. 30.00 3.42  30.82 2.89  0.82 1.33 21 .198 0.26 
N = 22 Engagement 42.32 5.83  43.82 6.16  1.50 2.11 21 .047 0.25 
 Innovativeness 26.77 3.85  28.09 3.78  1.32 2.85 21 .010 0.35 
2 Soph. Cog. Mat. 29.40 3.06  30.92 3.77  1.52 2.11 24 .045 0.44 
N = 25 Engagement 41.88 4.12  45.20 6.72  3.32 3.73 24 .001 0.60 
 Innovativeness 27.12 3.62  38.60 4.03  1.48 3.04 24 .006 0.39 
1 Junior Cog. Mat. 28.98 3.13  30.38 3.97  1.40 2.60 39 .013 0.39 
N = 40 Engagement 39.95 4.68  42.73 4.47  2.78 5.59 39 .000 0.61 
 Innovativeness 25.65 3.53  26.65 3.18  1.00 2.30 39 .027 0.30 
2 Junior Cog. Mat. 30.57 3.09  31.73 3.24  1.16 4.43 93 .000 0.37 
N = 94 Engagement 42.50 4.70  44.19 4.98  1.69 3.89 93 .000 0.35 
 Innovativeness 27.12 3.94  27.89 3.83  0.77 2.95 93 .004 0.20 
1 Senior Cog. Mat. 31.88 3.26  34.06 2.49  2.18 3.11 14 .007 0.75 
N = 16 Engagement 45.38 4.97  49.00 3.62  3.62 3.58 14 .003 0.83 
 Innovativeness 29.00 3.72  30.38 3.07  1.38 1.92 14 .075 0.40 
2 Senior Cog. Mat. 29.91 4.34  30.61 3.51  0.70 1.48 45 .146 0.18 
N = 46 Engagement 43.28 4.43  44.85 4.08  1.57 2.70 45 .010 0.37 
 Innovativeness 26.41 3.94  27.63 4.11  1.22 2.65 45 .011 0.30 
3 Senior Cog. Mat. 29.80 2.87  31.63 3.56  1.83 3.32 39 .002 0.57 
N = 40 Engagement 43.23 4.33  46.33 5.25  3.10 4.61 39 .000 0.64 
 Innovativeness 26.90 3.16  28.98 3.23  2.08 3.89 39 .000 0.65 
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Step–wise Regression 
Next, a series of step–wise regressions were 

estimated on post–course critical thinking 
dispositions.  The categorical variables of year 
in school and level of course were dummy 
coded.  This enabled these categorical variables 
to be entered as predictors in the step–wise 
regression models.  The predictor of year in 
school (i.e., freshman, sophomore, junior, and 
senior) was coded into three dummy codes.  The 
predictor of level of course (i.e., course being a 
100, 200, 300, and 400) was also coded into 
three dummy code variables.  Gender and the 
continuous variables of age, grade point average, 

and class size were also entered into the 
regression models. 

The step–wise regression for cognitive 
maturity showed that grade point average (β = 
.22, p<.000) was a significant predictor of 
cognitive maturity (Table 3).  This means that 
those students with higher grade point averages 
also had higher levels of cognitive maturity.  
Also, being in one’s freshman year was 
negatively related to students’ level of cognitive 
maturity (β = -.20, p<.000), which means that 
freshman tend to have significantly lower levels 
of cognitive maturity. 

 
Table 3 
Step–wise Regression for Cognitive Maturity (N = 396, listwise deletion of missing data) 

Variable B SE B β 

Constant 25.180 1.385 
 

GPA 1.911 .425 .217* 
Year in School (Fr) -2.601 .643 -.195* 

Note. r² = 0.087; F = 19.276; *p < .000; Excluded variables: Age, Gender, Class Size, Yr in School (So, 
Jr, Sr), Level of Course (100, 200, 300, 400) 

 
 
The step–wise regression for innovativeness 

showed that grade point average (β = .28, 
p<.000), being in one’s first year of school (β = -
.21, p<.000), and 300 course level (β = -.10, 
p<.05) were significant predictors of students’ 
innovativeness (Table 4).  This means that 
students with higher grade point averages had 
higher inclinations toward the critical thinking 

disposition of innovativeness.  Being in one’s 
freshman year was negatively related to 
students’ level of innovativeness.  Also, the 300 
course level was negatively related to 
innovativeness.  Students in 300 level courses 
had a significantly smaller increase in 
innovativeness than students in other course 
levels. 

 
Table 4 
Step–wise Regression for Innovativeness (N = 396, listwise deletion of missing data)  

Variable B SE B β 

Constant 20.121 1.418 
 

GPA 2.531 .431 .277** 
Yr in School (Fr) -2.912 .669 -.210** 
Level of Course (300) -.768 .390 -.095* 

Note. r² = 0.122; F = 18.812; * p < .05 ** p < .001; Excluded variables: Age, Gender, Class Size, Yr 
in School (So, Jr, Sr), Level of Course (100, 200, 400) 

 
 

The step–wise regression for engagement 
showed that grade point average (β = .33, 
p<.000), being in one’s first year of school (β = -
.23, p<.000), being in one’s second year of 
school (β = -.16, p<.003), being in one’s third 
year of school (β = -.13, p<.009), and 300 course 
level (β = -.15, p<.004) were significant 

predictors of students’ engagement (Table 5).  
This means that students with higher grade point 
averages had higher inclinations toward the 
critical thinking disposition of engagement.  
Being a freshman, sophomore, and junior was 
negatively related to engagement.  Students at a 
lower year in school had a significantly smaller 
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increase in engagement than their higher year in 
school counterparts.  Also, the 300 course level 
was negatively related to engagement.  Students 

in 300 level courses had a significantly smaller 
increase in engagement than students in other 
course levels. 

 
Table 5 
Step–wise Regression for Engagement (N = 396, listwise deletion of missing data) 

Variable B SE β β 

Constant 32.508 1.979 
 

GPA 4.221 .601 .326** 
Yr in School (Fr) -4.541 .986 -.232** 
Yr in School (So) -2.032 .596 -.163* 
Level of Course (300) -1.723 .596 -.150* 
Yr in School (Jr) -1.749 .661 -.131* 

Note. r² = 0.158; F = 15.161; * p < .01 ** p < .001; Excluded variables: Age, Gender, Class Size, Yr 
in School (Sr), Level of Course (100, 200, 400) 

 
 

Discussion 
 
Empirical evidence from this study supports 

the notion that well–prepared instructors can 
influence students’ critical thinking disposition 
within the limited time of a college semester.  
Overall results showed that students’ total 
critical thinking disposition increased during the 
span of a college semester.  Students in seven of 
the fourteen courses had significant increases on 
all three dimensions of critical thinking 
disposition.  Students in four courses improved 
on two of the three dimensions and students in 
one course improved on one of the three 
dimensions.  Students in two courses did not 
show significant changes on any dimension of 
critical thinking disposition.  Results from this 
study suggest that students’ critical thinking 
disposition is malleable and higher education 
instructors can positively impact students’ 
motivation to think critically.  In contrast, Bers, 
McGowan, and Rubin (1996) did not find any 
significant change in college students’ critical 
thinking dispositions over the course of a 
semester. None of the instructors in their study 
received specific training in developing 
students’ critical thinking dispositions. 

Also, several antecedents were examined in 
this study (i.e., age, GPA, gender, class size, 
year in school, and level of course).  GPA and 
year in school were the most consistent 
predictors of students’ critical thinking 
disposition.  Student’s GPA was positively 
related to all three dimensions of critical 
thinking disposition.  Whereas, being in one’s 
freshman year was negatively related to all three 

dimensions.  This confirms results of others who 
found upperclassmen had a significantly higher 
overall critical thinking disposition than 
underclassmen (Lampert, 2007; McCarthy et al., 
1999; Colucciello, 1997). 

In addition to freshman year in school, 
sophomore and junior year in school were also 
negatively related to engagement.  While 
students in all years in school had a significant 
overall increase in engagement, students at a 
lower year in school had a significantly smaller 
increase in engagement than their higher year in 
school counterparts. 

The 300 course level was negatively related 
to the innovativeness and engagement.  While 
students in 300 level courses experienced a 
significant increase in innovativeness and 
engagement, their increase in innovativeness and 
engagement was significantly smaller than other 
course levels.  This may in part be explained by 
participants in this study tending to be at least 
one year in school higher than the corresponding 
course level and the high proportion of seniors 
in the study. 

Age and gender were not significantly 
related to any disposition. Others have found age 
to be significantly related to student’s 
disposition to think critically (e.g., Bers et al., 
1996). King and Kitchner (1994) suggest that 
the ability to think critically develops over time 
as a function of age and cognitive development. 
While the relationship between gender and 
critical thinking disposition remains unclear, 
some studies have found female college students 
to have a significantly higher disposition to think 
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critically (e.g., Bers et al., 1996; Rudd, Baker, & 
Hoover, 2000).  

In reviews of the literature on critical 
thinking Cuseo (2007) and McKeachie (1986) 
have concluded that large classes are not as 
effective as small classes in developing critical 
thinking.  However, in this study, with class 
sizes ranging from 16 to 120 students, class size 
did not significantly affect critical thinking 
disposition. 

Employers of college graduates in 
agriculture, natural resources and related careers 
increasingly demand applicants have better 
critical thinking and problem solving skills (e.g., 
Crawford, Lang, Fink, Dalton, & Fielitz, 2011; 
Robinson, Garton, & Vaughn, 2007; Stauffer & 
McMullin, 2009).  Furthermore, national 
advisory bodies are suggesting curriculum 
reform in order to meet employer expectations 
and global competitiveness (e.g., AACU, 2007; 
APLU, 2009).  In light of these circumstances, 
colleges of agriculture and natural resources 
should consider the professional development 
program studied here as part of curriculum 
reform. 
 
Future Research 

Future research should examine, which 
specific teaching methods, strategies, and 
activities are effective in increasing students’ 
critical thinking disposition.  Is it the overall 
approach to refining the curriculum to explicitly 
teach critical thinking or are there specific 
pedagogical tools that positively influence 
dispositions?  Advanced longitudinal studies are 
needed that can track the developmental change 
of students’ critical thinking.  These studies 
should include more than two time points so an 
in–depth understanding of students’ 
development can be understood.  These 
longitudinal studies should expand beyond one 
semester.  Additionally, control groups should 
be employed to further tease out the impacts of 
teaching methods and faculty development 
programs on students’ critical thinking 
dispositions.  In this study, it is possible that the 
participants’ increase in critical thinking 
dispositions could be the result of maturation 
over the course of the semester. 

Researchers need to consider the multilevel 
nature of critical thinking.  This can help 
researchers isolate both the individual and 
contextual predictors of students’ critical 

thinking.  Do students in classes with other 
students who have high levels of critical 
thinking dispositions change more than students 
in classes with few students with high levels of 
critical thinking dispositions?  This study found 
students at a lower year in school had a 
significantly smaller increase in engagement 
than their higher year in school counterparts.  
What can instructors do to raise the critical 
thinking disposition of engagement in all 
students equally? 

Many introductory, 100 level courses at 
universities can be quite large, with well over 
100 students in a class.  In this study, freshmen 
had a significantly smaller increase in all three 
critical thinking dispositions.  Additionally, 
large class size may make it especially 
challenging for faculty to develop student 
critical thinking (Tsui, 2007).  So, does the 
number of students in the class, particularly 
classes with many freshmen, influence students’ 
development of critical thinking?  Similarly, 
how do peers moderate the influence of 
instructors on students’ dispositions?  
Participants in this study tended to be at least 
one year in school higher than the corresponding 
course level.  This study should be replicated 
with participants’ whose year in school is 
equivalent to the course level. 

The courses in this study were all traditional, 
face–to–face courses; however, there are an 
increasing number of agriculture courses taught 
as distance learning courses and/or on–line.  
There is general acknowledgement by 
researchers that the pedagogical factors 
influencing students’ critical thinking in distance 
and on–line courses are different than in 
traditional classrooms (e.g., Ransdell, 2010; 
Roberts & Dyer, 2005; Sizemore, Robbins, 
Hoke, & Billings, 2007).  Mandernach, Forrest, 
Babutske, and Manker (2009) found that the 
instructor’s level of interactivity in promoting 
active engagement with course material was 
more important to promoting critical thinking 
than the mode of instructional delivery, that is, 
face–to–face versus on–line.  Thus, questions 
remain about the pedagogical factors influencing 
student’ critical thinking dispositions.  What 
specific role can on–line and Internet classes 
play in students’ critical thinking disposition?  
Do these non–traditional methods increase or 
decrease the students’ critical thinking 
disposition?  How does the on–line method 
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compare with more traditional face–to–face 
teaching methods?  
 
Implications for Practice 

Given the nature of organizational 
expectations regarding the use of critical 
thinking and our increasingly global society, the 
need for working more productively is 
increasing.  Therefore, agriculture instructors 
need to provide students with opportunities to 
practice their critical thinking skills and develop 
their critical thinking dispositions.  Research 
increasingly demonstrates that higher education 
instructors need to explicitly teach critical 

thinking skills and dispositions in their courses 
(e.g., Friedel, et al., 2008).  The research 
presented in this article provides evidence that a 
faculty development program focusing on the 
following practices can increase students’ 
critical thinking dispositions: (a) reviewing 
current literature and pedagogy associated with 
critical thinking; (b) integrating critical thinking 
pedagogy into courses; (c) overtly teaching 
critical thinking skills and dispositions; and (d) 
engaging in peer support and opportunities for 
shared learning. Agriculture faculty should 
strongly consider following these practices. 
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The academic skills of today’s teenagers are diminishing, and are a cause for concern.  One of the 
academic areas in need of improvement is science.  The purpose of this causal comparative study was to 
determine the effect that a science–enhanced, curriculum would have on students’ achievement in 
science.  The population for this study consisted of students in secondary agricultural education 
programs whose instructors held a science credential in Oklahoma during the 2009–2010 school year 
and were selected by state staff in the Agricultural Education Division of the Oklahoma Career and 
Technology Education Department to teach the science–enhanced, curriculum.  In addition, 10 equally 
credentialed instructors formed a purposeful comparison group and were selected according to specific 
variables (e.g., similarity of students’ SES status) for equivalency purposes.  The findings of this study 
revealed that a statistically significant difference in students’ science achievement did not exist as a result 
of the treatment.  However, small practical differences were detected between the groups, as student 
performance in the treatment group was more than two and one–half points higher than the means of 
students’ performance scores in the comparison group.  Recommendations point to the need for 
replication of the study over an entire school year. 
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Introduction and Conceptual Framework 
 

The academic skills of today’s teenagers are 
diminishing, and a cause for concern exists 
among both state and national officials 
(Cavanagh, 2004).  One of the academic areas in 
need of improvement is science (Dickinson & 
Jackson, 2008; National Center for Education 
Statistics, 2005; Provasnik, Gonzales, & Miller, 
2009).  The National Commission on Excellence 
in Education (NCEE) identified that a “. . . 
widespread public perception that something is 
seriously remiss in our educational system” 
(NCEE, 1983, p. 1) exists.  In addition, the 

report, A Nation at Risk: The Imperative for 
Educational Reform, stated that, “The 
educational foundations of our society are being 
eroded by a rising tide of mediocrity” (NCEE, 
1983, p. 5).  Lloyd (1992) posited that as a result 
of these educational reports, evidence exists to 
support the need for educational change.   

Reports on the success of students from 
across the globe in comparison to the 
achievements of those in the United States 
indicate that American students are falling 
behind in science achievement when compared 
to other countries (National Center for 
Education Statistics, 2005; Provasnik et al., 
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2009).  Further, it appears as though progress in 
science achievement of American students has 
stagnated.  As of 2007, the United States was 
ranked tenth out of 47 countries that participated 
in the Trends in International Mathematics and 
Science Study (TIMSS).  Countries out–ranking 
American students in science achievement 
scores were Singapore, Chinese Taipei, Japan, 
Korea, England, Hungary, the Czech Republic, 
Slovenia, and the Russian Federation (National 
Center for Education Statistics, 2005).   

Cavanagh (2004) noted that, according to 
the American College Testing (ACT) program, 
78% of students who took a college entrance 
examination were deficient in the areas of 
mathematics, science, and English.  Thus, it was 
determined that these students were ill–prepared 
for college–level coursework, justifying the need 
for improvements at the secondary level.  
Further, it was noted in the latest Program for 
International Student Assessment (PISA) that, 
“U.S. 15–year–olds are not able to apply 
scientific knowledge and skills to real world 
tasks as well as their peers . . .” (Provasnik et al., 
2009, p. 45).     

Provasnik et al. (2009) compared the 
average science scale scores of students in the 
United States to international students in the 
areas of reading, mathematics, and science.  It 
was determined that Oklahoma ranked 28th in 
the nation out of the 45 states that reported 
science achievement scores.  This figure is 
discouraging and serves as an indicator of the 
lack of preparedness of Oklahoma students for 
higher education and the real world. 

Secondary agricultural education exists to 
prepare people for college and careers (Roberts 
& Ball, 2009).  Because it has long been lauded 
as the world’s oldest science (Ricketts, Duncan, 
& Peake, 2006), agricultural education strives to 
help students understand scientific principles 
and concepts better in the context of agriculture 
(Thompson & Balschweid, 2000).  As such, 
agricultural education could serve as an effective 
medium to convey scientific terminology, 
principles, and those concepts that are inherent 
to botany and zoology (Parr & Edwards, 2004).   

Because agricultural education holds the 
potential to aid students effectively in 
understanding science better through the context 
of agriculture, curricula developed toward this 
end should be made available in the secondary 
classroom.  One such curriculum is available 

through the Center for Agricultural and 
Environmental Research and Training 
(CAERT).  CAERT provides agriculturally–
based, science–enhanced materials for use in 
agricultural and environmental instructional 
areas at the secondary level (CAERT, 2010a).  
Specializing in activities that are collaborative 
by nature, students of agricultural education are 
provided a curriculum that is intended to allow 
them to be more involved and engaged in the 
learning process (CAERT, 2010a).   

Conceptually, this study was based on the 
premise of contextual teaching and learning 
(CTL).  CTL “is a system of instruction based 
on the philosophy that students learn when they 
see meaning in academic material, and they see 
meaning in schoolwork when they can connect 
new information with prior knowledge and their 
own experience” (Johnson, 2002, p. vii). CTL 
involves the learning situation, the content being 
learned, and the opportunity to apply the content 
in other contexts (Clough & Lehr, 1996).  
Because the brain is a parallel processor and can 
perform functions and activities between 
contexts simultaneously (Caine & Caine, 1995), 
CTL is an effective method for helping students 
understand the meaning and relevance of how 
specific content applies to their daily lives 
(Berns & Erickson, 2001).  Through the CTL 
method, students are able to transfer better their 
knowledge from one environment to another 
(Clough & Lehr, 1996; Edling, 1993).  Because 
students use their prior knowledge to make 
meaning and solve problems when instructed 
through CTL (Berns & Erickson, 2001), the 
central question of this study was, “Does 
teaching science concepts in an agricultural 
context help students learn science principles 
better?” 
 

Statement of the Problem 
 

High stakes tests have placed increased 
requirements on schools to raise students’ test 
scores in science.  Moreover, the ever–
increasing demand for workers who are 
scientifically literate and capable of applying 
their understanding of science in the workplace 
continues to be an escalating imperative.  
Agricultural education at the secondary level, 
including animal science and horticulture 
curriculums, is based inherently on fundamental 
science principles and concepts.  However, little 
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empirical evidence exists that demonstrates 
whether teaching a science–enhanced 
curriculum in the context of animal or plant 
science courses would affect student 
achievement in science positively.   
 

Purpose of the Study 
 

The purpose of this study was to determine 
if a science–enhanced curriculum (i.e., CAERT) 
taught in a secondary level animal science or 
horticulture course would improve students’ 
understanding of selected scientific principles 
significantly, when compared to students who 
were instructed using a traditional curriculum.  
The following objectives and hypothesis guided 
this study. 

 
1. Determine the personal characteristics (i.e., 

gender, age, grade classification, Biology I 
End of Instruction score, race/ethnicity, and 
number of agricultural education courses 
taken) of students enrolled in selected 
animal science or horticulture courses in 
Oklahoma during spring semester 2010. 

2. Determine the effect of a science–enhanced 
(i.e., CAERT) curriculum on students’ 
science achievement, as determined by a 
science proficiency examination.   

 
Ho1:  The science achievement of students who 

received the science–enhanced CAERT 
curriculum in animal science or horticulture 
will not differ significantly (i.e., p ≥ .05) 
from those students who were taught the 
traditional animal science or horticulture 
curriculum, as measured by the TerraNova

3
 

science achievement examination (Ho1: 
µ1treatment group = µ2comparison group). 
 

Methodology 
 

The population for this study consisted of 
students whose secondary agricultural education 
instructors held a science credential in 
Oklahoma during the 2009–2010 school year.  
The purposeful sample consisted of 10 treatment 
groups, including students whose teachers were 
selected by Agricultural Education Division staff 
of the ODCTE to use the science–enhanced 
CAERT curriculum developed for the 
instruction of animal science and horticulture 
courses during the 2009–2010 school year.  In 

addition, students of 10 different instructors 
formed a purposeful comparison group.  These 
teachers also held a science credential and were 
selected according to specific school and student 
data obtained from the 2008–2009 
Computerized Enrollment System for Instructors 
(CESI) report.  The CESI report is used by the 
ODCTE’s, Information Management Division to 
collect selected information of Oklahoma 
secondary agricultural education programs and 
their students.  Therefore, schools that 
“matched” the treatment group, based on review 
of established criteria, were selected to provide 
an appropriate counterfactual group (Creswell, 
2008) for the comparison of students’ test 
scores.   

The criteria used in this study were 
established and recommended by the National 
Research Center for Career and Technical 
Education (NRCCTE) (J. Stone, personal 
communication, December 3, 2009), who also 
provided funding for the use and scoring of the 
TerraNova

3
 science achievement examinations.  

The criteria considered for selection of the 
counterfactual group included agricultural 
education instructors who held a teaching 
certification in science at the time of the study, 
as well as academic performance index (API) 
scores of their schools, and socioeconomic status 
(SES) of the student participants.  Random 
sampling was used to select students to take the 
science examination.  The instructors’ 
classrooms served as the study’s units of 
analysis for purposes of comparison.   

The design of the study was ex post facto, 
causal comparative because no random 
assignment of the treatment group occurred 
(Ary, Jacobs, & Razavieh, 2002).  The treatment 
group was pre–determined through selection of 
instructors by ODCTE staff, i.e., agricultural 
education teachers who received access to the 
CAERT curriculum.  The curriculum was 
designed to explicate and reinforce scientific 
principles through the instruction of select 
agricultural education courses, including 
modules supported by downloadable lesson 
plans, aligned learning standards, summary 
reports, PowerPoint® files, and E–Units (K. 
Murray, personal communication, October 1, 
2009).  E–Units are online student text resources 
that are designed to reinforce the lesson plans 
that were a part of the CAERT science–
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enhanced, curriculum (D. Pentony, personal 
communication, December 6, 2010).   

The CAERT curriculum was selected for use 
because it was developed according to standards 
for agricultural education in Oklahoma, was 
acceptable as science credit for college entrance 
purposes, and consisted of an online delivery 
method.  As a result of the state alignment, the 
animal science curriculum included 28 units 
with 160 instructional lessons, and the 
horticulture curriculum included 29 units with 
148 lessons (CAERT, 2010b).  The unique 
purpose of CAERT is that it is a science–
enhanced curriculum not otherwise offered by 
curriculum providers for use in Oklahoma (K. 
Murray, personal communication, October 1, 
2009).   

The treatment group teachers were provided 
access to the CAERT curriculum via passwords 
and user names in summer 2009.  These teachers 
were instructed by ODCTE state staff members 
to become familiar with the modules pertaining 
to animal science and horticulture prior to the 
beginning of the up–coming fall semester.  In 
addition, this group of teachers was brought onto 
the ODCTE campus for a one–half day training 
seminar during September 2009 to receive an 
overview of the curriculum (i.e., the functions of 
the curriculum and how to use its teaching 
resources).  For the purpose of testing this 
study’s intervention (i.e., the CAERT 
curriculum), a purposeful comparison group was 
selected from the same list of agricultural 
education teachers who had achieved science 
certification in Oklahoma (N = 40).  This group 
was instructed to teach their courses (i.e., animal 
science or horticulture) using the same 
curriculum as they always had in the past.  In 
most cases, this was the curriculum produced by 
the Curriculum for Instructional Materials 
Center (CIMC), which is created specifically for 
agriculture teachers in Oklahoma.  

To determine equivalency of the treatment 
and comparison groups, student performance 
was compared on the Oklahoma Department of 
Education’s End of Instruction (EOI) 
examination in science.  In addition, school 
district’s academic performance index and 
accountability data (API), and the schools’ 
percentage of low income clientele served by the 
free and reduced lunch program (SES) were 
compared. 

The Oklahoma Department of Education’s 
EOI examination in science is a part of a larger, 
statewide testing program known as the 
Oklahoma School Testing Program (OSTP) 
(Oklahoma State Department of Education, 
2010a).  Students completing an area of 
instruction are expected to pass the 
corresponding standardized assessment.  EOI 
examinations are designed to assess a student’s 
level of competency relative to the Priority 
Academic Student Skills (PASS), which are 
Oklahoma–based content standards (Oklahoma 
State Department of Education, 2010b).    

Evaluation of student competency in 
Biology involved the use of core curriculum test 
scores for Biology in Oklahoma.  These core 
curriculum tests in Oklahoma are administered 
in accordance with students’ ability level as 
established by local school administration and 
admission, review, and dismissal (ARD) 
meetings.  The two types of core curriculum 
tests used to measure students’ science 
achievement include the Biology I End of 
Instruction test, which is administered to the 
general school population, and the Oklahoma 
Modified Alternate Assessment Program 
(OMAAP) test, which is administered to those 
students qualifying for modified testing as a 
result of local ARD meetings.   

Four performance levels exist to classify 
student achievement.  For the regular test 
administration (i.e., EOI), performance levels 
are divided into advanced (755 – 999), 
satisfactory (691 – 774), limited knowledge (627 
– 690), and unsatisfactory (440 – 626).  The 
alternate test administration (OMAAP) is 
divided into four performance levels.  They 
consist of advanced (265 – 350), satisfactory 
(250 – 264), limited knowledge (233 – 249), and 
unsatisfactory (100 – 232) (Oklahoma State 
Department of Education, 2010c).  EOI 
categorical scores were coded as 1 = 
unsatisfactory, 2 = limited knowledge, 3 = 
satisfactory, and 4 = advanced for comparison 
purposes between the regular and alternate test 
administrations (Oklahoma State Department of 
Education, 2010a). 

The Academic Performance Index (API) for 
Oklahoma was developed based on the need to 
compare school performance to meet 
requirements established by Oklahoma law, as 
well as legislation pursuant to Public Law 107–
110, commonly referred to as No Child Left 
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Behind (Oklahoma State Department of 
Education, 2010c).  API scores range from 0 to 
1500, with the most recent reported state 
average being 1279 (Oklahoma State 
Department of Education, 2010c).  Components 
of a school’s API include EOI scores, Academic 
Excellence as measured by students’ 
participation in the ACT college entrance 
examination, remediation rates for college 
students in reading and mathematics, and school 
completion, as determined by student attendance 
coupled with graduation and dropout rates 
(Oklahoma State Department of Education, 
2010c).  To ensure equivalency of the treatment 
and comparison groups, schools were compared 
on the basis of EOI scores, API, and 
socioeconomic status (SES). 

When comparing these variables for 
equivalency, the treatment group had an EOI 
group mean score of 2.67 (2 = limited 
knowledge) (SD = 1.12).  The mean score for 
the comparison group was 2.88 (2 = limited 
knowledge) (SD = .93).  The treatment group 

had an API group mean score of 1387.00 (SD = 
57.42); the mean score for the comparison group 
was 1295.86 (SD = 74.40).  The treatment group 
had a SES group mean score of 44.85 (SD = 
13.94).  The comparison group had a mean score 
of 43.53 (SD = 9.40) for SES.  An independent 
samples t–test comparison of the treatment and 
comparison groups did not reveal a statistically 
significant difference in student science 
knowledge (p = .580) prior to the treatment at an 
alpha level of .05 (see Table 1).   

Independent samples t–tests were used to 
compare the treatment and comparison group 
participants on the EOI, API, and SES variables.  
It was revealed that a statistically significant 
difference (see Table 1) in API scores existed 
between the two groups (p = .045) at an alpha 
level of .05.  No significant differences were 
found for the other measure.  However, the 
reader is cautioned on making generalizations 
beyond the sample examined in the study (see 
Table 1). 

 
Table 1 
Treatment and Comparison Group Equivalency According to A Comparison of EOI, API, and Socio–
Economic Status Scores 
Groups Minimum & Maximum M SD t–value p–value 
EOI

a
 1 – 4       2.67 1.12   -.561  .579 

EOI
b
        2.88   .93   

API
a
 0 – 1500 1387.00 57.42   2.290   .045

*
 

API
b
  1295.86 74.40   

SES
a
 0 – 100%     44.85 13.94   .197  .848 

SES
b
      43.53  9.40   

a 
= Treatment; 

b 
= Comparison; 

*
p < .05 

 
 

To determine the effect that the CAERT 
curriculum had on students’ science 
achievement, a science proficiency examination 
was used.  The TerraNova

3
 Form G assessment 

series examination, designed and developed by 
CTB/McGraw–Hill (a subsidiary of The 
McGraw–Hill Companies, Inc.), was the 
examination used in this study.  The 
examination consisted of normed sections that 
are designed to test student competencies in 
reading, language, mathematics, social studies, 
and science (CTB/McGraw–Hill LLC, 2008).  
“A normed section is a subset of TerraNova 
Third Edition for which scores from a nationally 
representative norm group are available” 
(CTB/McGraw–Hill LLC, 2008, p. 1).  The 

normed section for science consisted of 40 
multiple choice questions designed to assess 
student competence in science.  The students 
were provided four answers for each multiple 
choice question from which to determine the 
correct answer.  School district testing liaisons 
arranged for and proctored the science 
examination.   

The NRCCTE agreed to provide science 
examinations and their scoring for 80 students in 
the study (i.e., four to five students per 
classroom, treatment and counterfactual).  An 
online calculator was used to estimate the 
appropriate sample size needed for this study 
(Soper, 2010).  It was determined that if three 
covariates were used for prediction, 76 
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participants were needed to accommodate an 
alpha level of .05, with an anticipated effect size 
of .15, and a desired power level of .80.  For 
practical testing purposes, 80 treatment and 
comparison students were chosen randomly 
from the 20 classrooms in the study to 
participate in taking the science examination.  
This allowed the researcher to select four to five 
students randomly per classroom to achieve the 
appropriate sample size for the study.  In all, 80 
students were randomly selected to ensure a 
strong power analysis and effect size for the 
study.  Power is determined typically by sample 
size (Keppel, 1991) and is defined as, “the 
probability of correctly rejecting a false null 
hypothesis” (Shavelson, 1996, p. 314). 
Therefore, one means to increase power is to 
increase sample size.  As power increases, so 
does the magnitude of the effect, or effect size 
(Shavelson, 1996).  “Effect size is the 
discrepancy between the null hypothesis and the 
alternative hypothesis of interest” (Shavelson, 
1996, p. 317). 

Statistical analysis for the study was 
completed with the Predictive Analytics 
Software (PASW) 18.0 and Microsoft Excel 
2007.  To assess research question one, students 
were asked to identify characteristics pertaining 
to their gender, age, grade classification, and 
race/ethnicity.  To summarize trends and 
tendencies relating to the personal characteristics 
data, descriptive statistics (i.e., mean, median, 
mode, frequency, and percentages) were 
computed.  To assess research question two, an 
independent samples t–test was used.  Ary, 
Jacobs, and Razavieh (2002) identified that a t–
test for independent samples serves as an ideal 
statistical procedure for determining statistically 
significant differences between groups.   

Effect sizes were also calculated to 
determine what practical effect the treatment had 
on the post–treatment measures of the study 
(i.e., animal science and horticulture agricultural 
competency examinations).  The effect size was 
calculated per Cohen’s (1988) procedure.  
According to Cohen (1988), effect size is 
calculated and compared to three benchmark 
standards: small effect size (d = .20), medium 
effect size (d = .50), and large effect size (d = 
.80).  However, research by Thompson (2002) 
indicated that adherence to this standard may be 
too stringent and that the effect itself is 
determined by what has been studied.  For 
example, large effect sizes can be considered 
trivial when applied to outcomes that are trivial 
(Trusty, Thompson, & Petrocelli, 2004).  So, the 
benchmark standards to interpret effect size for 
selected results of this study (as calculated by 
Cohen’s [1988] formula) were expanded and 
compared to the following standard proffered by 
Thalheimer and Cook (2002) (see Table 2).   

Using Thalheimer and Cook (2002), the 
relative size of a negligible effect must be 
greater than or equal to – 0.15 and less than .15.  
To be classified as having had a small effect, the 
relative size must be greater than or equal to .15 
but below .40.  A medium effect classification 
must be greater than or equal to .40 but less than 
.75 in relative size.  Those effect sizes that are 
considered to be large must have a relative size 
of greater than or equal to .75 but less than 1.10.  
To have an effect size classified as very large, 
the relative size must be greater than or equal to 
1.10 but less than 1.45.  Finally, to have an 
effect size considered huge, the relative size 
must be greater than 1.45.  

 

 
Table 2 

Relative Size of Cohen’s d According to Thalheimer and Cook (2002) 

Effect Size Classification  Relative Size 

Negligible Effect  > = - 0.15 and < .15 

Small Effect  > = .15 and < .40 

Medium Effect  > = .40 and < .75 

Large Effect  > = .75 and < 1.10 

Very Large Effect  > = 1.10 and < 1.45 

Huge Effect  > 1.45 
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Agricultural teachers and their students from 

20 secondary agricultural education programs in 
the state of Oklahoma served as the subjects for 
this study and provided the data described in the 
findings section.  However, mortality occurred 
during the study and affected the final sample 
size.  Mortality is “a potential threat to internal 
validity in an experiment when individuals drop 
out during the experiment for any number of 
reasons” (Creswell, 2008, p. 642).   
 

Findings/Results 
 

Research question one sought to determine 
the personal characteristics (i.e., gender, age, 

grade classification, end of instruction score 
(EOI), number of agricultural science courses 
taken, and race/ethnicity) of students enrolled in 
the targeted courses involved in the study and 
who were selected randomly for testing (N = 
80).  The students were asked for their personal 
characteristics information in conjunction with 
their post–test administrations.  A total of 69 
students completed the questionnaire (treatment 
n = 29; comparison n = 40) administered during 
the post treatment testing process.  The 
treatment group students included 13 males 
(45%) and 16 females (55%) (see Table 3).   

 
Table 3 
Selected Personal Characteristics of Treatment (n= 29) and Comparison (n= 40) Group Students 
  Treatment   Comparison  
Variable  f %  f % 

Gender       
     Male 13 44.8  18 45.0 
     Female 16 55.2  22 55.0 
Age       
     14 0 0.0  1 2.5 
     15 1 3.4  5 12.5 
     16 9 31.0  15 37.5 
     17 6 20.7  11 27.5 
     18 years or older 13 44.8  8 20.0 
Race/Ethnicity       
     White/Caucasian 24 82.8  34 85.0 
     American Indian/Alaskan Native/Pacific Islander 4 13.8  5 12.5 
     Other 1 3.4  1 2.5 
Grade Classification      
     9th 0 0.0  6 15.0 
     10th 11 37.9  17 42.5 
     11th 4 13.8  7 17.5 
     12th 14 48.2  10 25.0 
       
 

None of the students in the treatment group 
were 14 years of age.  One respondent was 15 
(3%), nine respondents were 16 (31%), six 
(21%) respondents were 17, and 13 (45%) 
respondents were 18 years of age or older.    

Regarding race/ethnicity of those who 
responded, 24 respondents (83%) self–selected 
their classification as White/Caucasian.  None of 
the students reported they were African–
American or Asian.  Four (14%) students 
reported they were American Indian/Alaskan 

Native/Pacific Islander, and one (3%) student 
selected his/her ethnicity as other (see Table 3). 

No respondents from the treatment group 
represented the ninth grade.  Eleven of the 
respondents (38%) were tenth graders, four of 
the respondents (14%) were eleventh graders, 
and the other 14 students (48%) were twelfth 
graders (see Table 3).   

The comparison group students consisted of 
18 (45%) males and 22 (55%) females (see 
Table 3).  One of the respondents (3%) was 14 
years of age, and five (13%) were 15 years of 
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age.  Fifteen (38%) respondents were 16 years of 
age, 11(28%) were 17 years of age, and eight 
(20%) were 18 years of age or older (see Table 
3). 

As for race/ethnicity, 34 (85%) students 
classified themselves as White/Caucasian, five 
(13%) identified their race/ethnicity as being 
American Indian/Alaskan Native/Pacific 
Islander, and one respondent (3%) selected the 
other classification.  None of the students 
identified African–American or Asian as their 
race/ethnicity (see Table 3). 

None of the comparison group students were 
eighth graders.  Rather, the students were 
distributed evenly across the remaining grade 
classification levels: six respondents (15%) were 
ninth graders, 17 (43%) were tenth graders, 
seven (18%) were eleventh graders, and 10 
(25%) were twelfth graders (see Table 3). 

Research question number two sought to 
determine the effect that a science–enhanced 
CAERT curriculum had on students’ science 
achievement, as determined by the TerraNova

3
 

science proficiency examination.  The science 
portion of the examination was administered 
after the treatment (i.e., teaching of the CAERT 

science–enhanced curriculum) to assess and 
compare the science achievement of the 
treatment and comparison group students.  Data 
were analyzed and converted to percentages (0 – 
100) from raw data (0 – 40) for purposes of 
analysis using the following formula:  
Science–Enhanced Examination Raw 
Score/Total Raw Score X 100 = % Score 

The treatment group students (n = 29) who 
took the science–enhanced examination had a 
group mean score of 55.86 with a standard 
deviation of 16.55 (see Table 4).  The 
comparison group students (n = 40) had a group 
mean score of 53.31 with a standard deviation of 
16.01.  An independent samples t–test 
comparison of the treatment and comparison 
groups did not reveal a statistically significant 
difference in science achievement as a result of 
the treatment (t = .64; p = .522) at an alpha level 
of .05.  Further, the effect size, calculated 
according to Thalheimer and Cook (2002), was 
small (d = .16) (see Table 4).   

As such, the null hypothesis (Ho1) was 
accepted, indicating that the CAERT curriculum 
did not have a statistically significant effect (p < 
.05) on students’ science achievement. 

 
Table 4 
Science–Achievement Examination Scores of Treatment and Comparison Groups 
TerraNova

3 
Examination Min. & Max. f M SD t–value p–value 

Treatment 0–100 29 55.86 16.55 .644 .522
a 

Comparison  40 53.31 16.01   

p < .05; 
 a
Effect size = Small (.16 per Cohen’s d; Thalheimer & Cook, 2002) 

 
 

Limitations 
 

Certain conditions and variables important 
to this study were outside of the control of the 
researcher.  For example, treatment teachers 
were selected purposefully by ODCTE state 
staff, which affected generalizability of the study 
due to non–randomization of the treatment 
teachers.  Further, multiple attempts were made 
at collecting EOI data for those students who 
participated in the study.  In Oklahoma, each 
school district “houses” its own student database 
(i.e., EOI results).  As such, some schools were 
reluctant to release those data for the purpose of 
the study.  Additionally, comparison of the 
schools by API scores found that the treatment 
group schools were statistically significantly 
different (i.e., at p < .05) than the comparison 

group schools, indicating a higher degree of 
aptitude overall.  Finally, no incentives were 
provided for the teachers.  Unfortunately, some 
teachers chose not to use the curriculum in its 
entirety or test their students accordingly. 

 
Conclusions 

 
This study found that a majority of those 

students who participated were female; fifty–
five percent of the students in both groups were 
female.  Further, in terms of race/ethnicity, the 
category representing the majority of both 
groups (treatment and comparison) was 
White/Caucasian.  Finally, most students were 
16 years of age or older and belonged to the 
sophomore and senior classes primarily.   
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This study found that the use of the science–
enhanced, CAERT curriculum did not result in a 
statistically significant increase (p < .05) in 
student performance as determined by the 
TerraNova

3
 science proficiency examination.  

Therefore, the null hypothesis was not rejected.  
However, small practical differences were 
detected between the groups, as the student 
performance score mean of the treatment group 
was more than two and one–half points higher 
than the mean of students’ performance scores 
of the comparison group.  Although not 
statistically significant, these results are similar 
to findings reported by Roegge and Russell 
(1990).  The findings also suggest that students 
can learn academic content better when it is 
embedded in a familiar context (Caine & Caine, 
1995; Parr et al., 2009; Roberts & Ball, 2009; 
Young, Edwards, & Leising, 2009). 
 

Recommendations for Research 
 

Although the findings of this study did not 
indicate a statistically significant difference in 
science achievement for the treatment group 
students, the intervention (i.e., the science–
enhanced, CAERT curriculum) may have 
potential in this area.  However, additional 
research is needed.  Because the treatment 
sample was pre–determined by ODCTE staff, 
the generalizability of this study suffered.  So, 
this study should be replicated using a true 
experimental design in which teachers are 
selected randomly in an effort to generalize any 
future findings more broadly.  A future 
investigation should occur with a different 
sample of teachers to determine if the science–
enhanced CAERT curriculum was the 
determining factor in the outcome of the 
research that was conducted, or if it was a result 
of teacher effect.  To answer this question, a 
hierarchical linear modeling (HLM) analysis 
could be conducted.   

This study lacked prolonged, sustained 
professional development regarding pedagogy 
needed to teach science content effectively (e.g., 
an inquiry–based teaching approach).  However, 
the treatment group teachers were instructed to 
become familiar with the curriculum (i.e., the 
modules pertaining to animal science and 
horticulture) and were brought to the ODCTE 
campus for a one–half day training seminar 
during September 2009 for an overview of the 

functions of the curriculum and how to use its 
teaching resources.  Therefore, from a 
pedagogical perspective (Brazen & Clark, 2005), 
future research should determine if a student–
centered approach (e.g., inquiry–based teaching 
and learning) has an effect on students’ ability to 
learn science in the context of agriculture when 
compared to a teacher–centered approach.    

 
Recommendations for Practice 

 
The science achievement of students who 

received the study’s treatment yielded promising 
results.  As a result of the findings of this study 
and others, (e.g.,Parr, Edwards, & Leising, 2006; 
Parr, Edwards, & Leising, 2009; Roegge & 
Russell, 1990; Young et al., 2009), 
improvements in student achievement can be 
realized as a result of teachers integrating 
curriculum.  Put simply, students are capable of 
learning better when information is presented to 
them in a way that it relates to their personal 
experiences.  Therefore, it is recommended that 
agriculture teachers collaborate with their 
science teacher colleagues in the development 
and reinforcement of learning resources that 
support and supplement the science aspects of 
the agriculture curriculum. 

Moreover, a community of practice should 
be established between agriculture teachers and 
their respective science teacher counterpart.  
Chalmers and Keown (2006) identified this as a 
cost–effective practice for providing 
professional development to teachers, which 
could also reinforce the self–efficacy of 
instructors in teaching the science content 
inherent to their curricula.  Further, professional 
development should focus on helping instructors 
understand the use and format of the CAERT 
curriculum better.  Specifically, workshops 
should focus on helping teachers learn ways to 
emphasize science concepts effectively as well 
as assist teachers in acquiring the pedagogical 
practices supporting inquiry–based teaching and 
learning.   
 

Discussion and Implications 
 

As a result of the curricular intervention, this 
study showed potential for improving student 
achievement in science when curriculum is 
taught in the context of agriculture.  This 
implication is consistent with other studies that 
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emphasized science (e.g., Balschweid, 2002; 
Chiasson & Burnett, 2001; Ricketts et al., 2006; 
Roegge & Russell, 1990), as well as different 
academic areas such as math (e.g., Parr et al., 
2006; 2009; Young et al., 2009).  Many of the 
instructors in this study had 21 or more years of 
teaching experience (Haynes, 2010) and all held 
a science endorsement or certification.  Is it 
possible that having an additional teacher 
certification in science, some of the teachers 
may have actually taught science in Oklahoma 
before they became an agriculture teacher?  If 
so, this could have been a confounding variable 
that affected the study’s results.      

Dewey (1938) argued for the integration of 
academics and vocational training as a way to 
reinforce the principles of learning thereby 
allowing for the development of life skills 
readily transferable across contextual areas.  
That position speaks to the potential for a 
science–enhanced curriculum being effective, 
regardless of students’ prior instructional 
experiences.   

Perhaps an increased amount of time 
exposing students to the science–enhanced, 
CAERT curriculum would have had a stronger 
effect on their science achievement.  Parr et al. 

(2009), in their study on the selected effects of a 
curriculum integration intervention on the 
mathematics performance of secondary students 
enrolled in an agricultural power and technology 
course, stated that, “perhaps the short time 
period over which this study was conducted (i.e., 
one semester) did not allow sufficient 
opportunity for significant differences in student 
math achievement to emerge. . . ” (p. 66).  The 
same statement could be applied to this study, 
perhaps. 

Likewise, maybe the short duration (i.e., the 
spring 2010 semester) during which this 
intervention occurred did not provide enough 
time for significant differences in students’ 
science achievement to appear.  It is also 
possible that the comparison group teachers 
were doing a good job of emphasizing the 
science inherent to agriculture in their 
curriculum already.  It is possible that instructors 
in Oklahoma were teaching a high level of 
science in their classes already.  If so, this could 
account for the lack of a statistically significant 
difference in science achievement favoring the 
treatment group.  Additional research should 
address these and related questions. 
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The purpose of this study was to identify and describe factors that influence senior agricultural education 
students’ choice to become a secondary agricultural education teacher.   The study focused on the extent 
to which students’ beliefs and attitude about teaching influenced their intent to select teaching secondary 
agricultural education as a career.  An adaptation of the FIT–Choice® Scale instrument was distributed 
to senior students enrolled at post–secondary institutions within a nine state area that prepare secondary 
agriculture teachers.  One–hundred forty–five students completed the instrument.  Overall, negligible to 
low relationships were found between students’ beliefs about teaching and gender, perceived agriculture 
experience compared to peers, years enrolled in school–based agricultural education courses, years of 
FFA membership, participation in SAE, and years of 4–H membership.   Negligible to low relationships 
were found between students’ attitude toward teaching gender, perceived agriculture experience 
compared to peers, years enrolled in school–based agricultural education courses, years of FFA 
membership, participation in SAE, and years of 4–H membership.  A moderate relationship was found 
between students’ participation in high school agricultural education courses and their intent to teach 
agricultural education.  Additionally, negligible to low relationships were found with the remaining 
student characteristics and intent to teach. 
 
Keywords: preservice teachers, agricultural education, recruitment, career choice 
 
 

Introduction 
 

Nationwide, approximately 2.2 million 
teachers will be needed to fill positions in the 
next ten years because of teacher attrition, 
retirement, and increased student enrollment and 
more than 700,000 teachers will be needed in 
high–poverty urban and rural districts (NSEA, 
2011).  With respect to agricultural education, 
these data are alarming and problematic.  When 
a large number of openings exist in a given state, 
often administrators and school districts are 
forced to hire uncertified or alternatively 
certified agriculture teachers, leave positions 
unfilled, or close programs entirely (Roberts & 
Dyer, 2004). The strength of the agricultural 
education profession hinges on several factors 
including state and federal legislation, funding, 
public perception, and local administration 
(Kantrovich, 2007). However, the recruitment of 
graduates into the profession also has the 

potential to greatly impact the profession 
(Kantrovich, 2007).  In the most recent national 
study of the supply and demand for agricultural 
education, it was reported that almost half of 
new agricultural education graduates who were 
certified to teach agricultural education chose 
careers other than teaching (Kantrovich, 2007).   

A number of studies have been conducted to 
determine factors that influence undergraduates’ 
choice to major in agricultural education.  Park 
and Rudd (2005) stated that secondary 
agriculture teachers influence many decisions 
about a student’s career and further education 
through their actions, comments, and instruction.  
These interactions, if positive, may lead students 
to a career teaching agricultural education.  
When agriculture teachers employ encouraging 
attitudes and behaviors, they may recruit new 
teachers into the profession (Park & Rudd, 
2005).  Stiegelbauer (1992) identified the 
importance of being a role model for 
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adolescents, continual learning and growth, 
sharing personal knowledge and expertise, and 
creating a positive learning environment as 
motivation to choose a career in teaching.  In 
two studies conducted much earlier, Cole (1984) 
and Miller, Williams, and Sprouse (1984) 
concluded that students who were actively 
involved in SAE and FFA activities were more 
likely to choose agricultural education as a 
college major.  An additional reason for 
majoring in agricultural education, as identified 
by Hillison, Camp and Burke (1986), was the 
flexibility of the program.  Moreover, Esters and 
Bowen (2005) suggested that parents and friends 
were most influential on student career choices.   

In regards to recruitment, Dyer and Breja 
(2003) stated that university teacher education 
programs in agriculture experience a ripple 
effect of the recruitment problems experienced 
in high school agriculture programs.  Therefore 
recruitment efforts should begin at the secondary 
level. 

Since recruiting students to the profession is 
essential to maintaining and growing secondary 
agricultural education programs across the 
country, it is vital to investigate the factors that 
play a role in choosing agricultural education as 
a career.  Insight into the factors that influence 
students’ choice to teach will provide assistance 
and guidance when developing national 
recruitment materials and help focus existing 
recruitment efforts at post–secondary 
institutions. 

Lent, Brown, Talleyrand, McPartland, 
Davis, Chopra, Alexander, Suthakaran, and Chai 
(2002) identified factors that influenced college 
students’ career choice as an interest in the 
subject matter and previous contextual work 
experiences or experiential learning.  In contrast, 
Lent et al. identified disinterest, perceived low 
ability or performance problems, negative work 
conditions and lack of rewards as barriers to 
career choice.  Identifying why students choose 
secondary education as a career choice is 
important as well.  Kyriacou and Coulthard 
(2000) found that undergraduates view teaching 
as an enjoyable career as the most important 
factor influencing their choice.  Additionally, the 
feeling of responsibility, contributions to 
society, and job mobility impacted teaching as a 
career choice.  Furthermore, students who enter 
the teaching profession expect to make a 
difference in the lives of students (Hayes, 1990; 

Stiegelabauer, 1992).  Brunetti (2001) found the 
most important motivation for experienced 
teachers’ choice to teach was the opportunity to 
work with young people and watching their 
students learn and grow.  Harms and Knobloch 
(2005) identified several factors to explain 
career choice for those in agricultural education 
and career and technical education, in general.  
The factors included serving others, touching 
people’s lives/making an impact, the “calling’ to 
the career, salary and benefits, balance between 
career and personal time, and opportunities for 
advancement.   
 

Theoretical Framework 
 

Fishbein and Ajzen (1975) provided the 
structure for which to better understand the 
antecedents to behaviors.  According to Fishbein 
and Ajzen, in general, an individual will hold a 
positive attitude toward a given behavior if 
he/she believes that the performance of the 
behavior will lead to positive outcomes.  Yet, 
Fishbein and Ajzen suggested that many 
researchers fail to distinguish among beliefs, 
attitudes and intentions and stated that behavior 
is a result of intentions.  Intentions are a function 
of one’s attitude, which is a result of one’s 
beliefs or expectations that the behavior will 
lead to a particular outcome.   

Furthermore, the expectancy–value theory is 
a social cognitive theory of motivation detailing 
the relationship between expectances for success 
and the value placed in a goal (Wigfield & 
Eccles, 2000).  The expectancy–value theory is 
directly linked to Fishbein and Ajzen’s theory 
with the core belief that behavior is a function of 
the expectancies an individual has and the value 
of the goal toward which the individual is 
working (Watt & Richardson, 2007).  The 
expectancy–value theory is the overarching 
theory in which this study is based.  
Understanding students’ motivations for 
choosing a teaching as a career has implications 
for teacher education, curriculum design, and 
recruitment.   

In addition to the expectancy–value theory, 
the framework of the FIT–Choice® model 
developed by Richardson and Watt (2006) 
provides a comprehensive guide for systematic 
investigation into the question of why people 
choose teaching (Richardson & Watt, 2006).  
The FIT–Choice® model organizes the themes 
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from the teacher education literature and locates 
them within the Expectancy–value theory to 
explain student choices to teach.  The FIT–
Choice® model (see Figure 1) contains 
antecedent socialization influences, followed by 
more proximal influences of task perceptions, 
self perceptions, values, and fallback career.  
The task constructs include expert career, highly 
demanding, social status, teacher morale and 
salary.  Similarly, values constructs contain first 
order component constructs.  The values 
constructs in the model are intrinsic career 
value, job security, time for family, job 

transferability, shape future of 
children/adolescents, enhance social equity, 
make social contribution, bludging, and work 
with children/adolescents.  These constructs 
ultimately lead to the choice to become a 
secondary agriculture teacher.  The term 
bludging is an Australian expression meaning 
the laziest approach possible and was used only 
as a sub–construct identifier, not in the 
instrument.  The FIT–Choice® model 
determines the strength of influence for a range 
of attitude, motivation and intent from 
individuals choosing teaching as a career.   
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Figure 1. Ag Ed FIT–Choice® Model, adapted from Richardson and Watt (2006). 

 
 

Purpose and Research Objectives 
 

Undeniably, quality agriculture education 
teachers are needed to fill positions at a time 
where teacher shortages are clear.  Thus, the 
purpose of this study was to determine the 
factors that influence agricultural education 
students’ choice to become secondary 
agriculture teachers.  The following research 
objectives were developed to guide the study: 

 

1. Describe selected characteristics of students 
majoring in agricultural education (gender, 
perceived agriculture experience compared 
to their peers, years enrolled in school–
based agricultural education courses, years 
of FFA membership, participation in SAE, 
and years of 4–H membership). 

2. Describe students’ beliefs about teaching 
secondary agricultural education (expert 
career, highly demanding, social status, 
teacher morale, and salary).   
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3. Describe students’ attitude toward teaching 
secondary agricultural education (ability, 
intrinsic career value, fallback career, job 
security, bludging, time for family, job 
transferability, shape the future of 
adolescents, enhance social equity, make 
social contribution, work with adolescents, 
prior teaching and learning experiences, 
social influences). 

4. Describe students’ intent to teach secondary 
agricultural education (social dissuasion, 
satisfaction with choice). 

5. Determine the relationship between 
students’ beliefs about and attitude about 
teaching secondary agricultural education, 
their intent to teach secondary agricultural 
education and their gender, perceived 
agriculture experience compared to their 
peers, years enrolled in school–based 
agricultural education courses, years of FFA 
membership, participation in SAE, and years 
of 4–H membership.   

 
Methods 

 
Population and Sample 

This study utilized a nonexperimental 
descriptive–correlational research design method 
to meet the purpose and research objectives.  
This type of research often uses questionnaires 
to gather information from groups of subjects 
(Ary, Jacobs, & Razavieh, 2002).  The target 
population was senior agricultural education 
students enrolled in a teacher preparation 
program.  Institutions with teacher preparation 
programs in Agricultural Education were 
selected from states contiguous to Missouri by 
reason of proximity, ease of contact, cost, and 
familiarity with the teacher education programs 
within each state.  Twenty–six teacher education 
programs within Arkansas, Illinois, Iowa, 
Kansas, Kentucky, Missouri, Nebraska, 
Oklahoma, and Tennessee were initially 
identified from the American Association for 
Agricultural Education Directory (2007).  Of the 
26 teacher education programs within the nine–
state area, 19 programs were included in the 
study.  The 19 teacher education programs were 
selected based upon a single criterion 
established a priori.  The selection criterion was 
access to senior agricultural education majors 
who were to participate in student teaching 
during the fall or spring semester.  Because 

students in these programs tend to be defined 
cohort groups, arguably, cohorts for subsequent 
years are likely to represent similar dispositions.  
Oliver and Hinkle (1982) argued that defined 
student cohorts could be considered 
representative of future similarly defined 
cohorts.  Consequently, this study is viewed as a 
time and place sample. 
 
Instrumentation 

The data collection instrument was adapted 
from the FIT–Choice® Scale (Watt & 
Richardson, 2007).  The FIT–Choice® Scale 
was developed to measure beliefs, attitude and 
intention of teacher candidates (Richardson & 
Watt, 2006).  Dr. Helen Watt provided written 
permission allowing the FIT–Choice® to be 
utilized and adapted for this study.  Section one 
of the instrument included 40 statements 
designed to collect data related to students 
attitude toward becoming a secondary 
agricultural education teacher.  These questions 
began with the stem I want to become a high 
school agriculture teacher because…, and 
included questions such as I like teaching about 
agriculture, it will allow me to shape children’s 
values, and I have had good teachers as role 
models.  The questions are grouped into 13 sub–
constructs to measure attitude: make a social 
contribution, prior teaching and learning, ability, 
work with adolescents, intrinsic career value, job 
security, enhance social equity, shape the future, 
social influence, job transferability, time for 
family, fallback career, and bludging. Section 
two of the instrument was designed to collect 
data related to students’ beliefs about teaching.  
These 15 items began with the stem, Compared 
with other professionals…, and included 
questions such as teaching agriculture is a 
highly skilled occupation and agriculture 
teachers are perceived as professionals. The 
questions are grouped into five sub–constructs 
that measured beliefs: expert career, social 
status, teacher morale, salary, and highly 
demanding.  Section three included six 
statements related to students’ intent to teach 
and are measured by two sub–constructs, 
satisfaction with choice and social dissuasion.  
For each item, students were asked to identify 
their level of agreement.  The response scale was 
a five–point Likert scale with the following 
choices: 1 = definitely disagree, 2 = disagree, 3 
= neutral, 4 = agree, 5 = definitely agree. 
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A panel of experts was utilized to review the 
data collection instrument and address face, 
construct and content validity.  The panel 
consisted of seven university faculty members 
representing higher education institutions from 
across the United States and Australia.  A pilot 
study with freshman agricultural education 
students (n = 29) at University of Missouri was 
completed.  This group of students was selected 
because of their similarity in teaching interests 
to that of the target population.  As a result of 
the pilot test, slight modifications were made to 
the final instrument including clarification of 
questions and minor formatting changes.  
Cronbachs’ alpha was used as an estimate for 
reliability of the sub–constructs of the Ag Ed 
FIT–Choice questionnaire using data collected 
during the pilot test (n = 29).   Each of the 20 
sub–constructs consisted of two or three 
questions each. The following reliability 
estimates were noted: shape the future of 
adolescents (α = .90), job security, work with 
adolescents and social influence (α = .86), salary 
(α = .84), ability and enhance social equity (α = 
.78), prior teaching and learning (α = .77), 
intrinsic career value (α = .76), time for family 
and expert career (α = .75), make social 
contribution and satisfaction with choice (α = 
.67), highly demanding (α = .65), social status 
and social dissuasion (α = .63), fallback career 
(α = .60) and job transferability (α = .52).  
Generally, .70 and above is an acceptable alpha; 
however a lower alpha is not necessarily a 
detriment.  Nunnally (1978) concluded that in 
the early stages of construct validation research 
it may be acceptable to have only modest 
reliability.  The study utilized pre–identified 
groups of senior agricultural education students 
prior to the student teaching experience.  
Consequently, the sample was not representative 
of the entire population and is non–probabilistic 
in nature.  Therefore, caution should be 
exercised when interpreting the results and 
interpretations should not extend beyond the 
sample.     
 
Data Collection 

Data were collected from a convenience 
sample of students enrolled as seniors in 
agricultural education teacher preparation 
programs at 19 institutions throughout the 
Midwest. Dillman’s (2007) Tailored Design 
Method suggested five points of contact to guide 

the data collection process when using mailed 
questionnaires.  Because of the unique 
characteristics of the sample, a modified version 
of the Tailored Design Method was used.  
Agricultural education faculty members at 19 
institutions were contacted via email and asked 
to assist in the data collection process.  The 
faculty members were asked to identify one 
primary faculty contact and the number of senior 
agricultural education students who would be 
able to participate.  After consent was obtained 
from the faculty members and students were 
identified, a pre–notice email was sent to the 
faculty members at each institution that 
explained the purpose and instructions for the 
study.  Also included were instructions the 
process for completing the instrument, the 
responsibility of the faculty member, specified 
timeline and IRB information.  The second 
contact with the faculty members included a 
mailed packet of questionnaires, instructions and 
a stamped return envelope.  The responsibility of 
the faculty contact was to distribute, collect, and 
return completed questionnaires to the 
researcher.  For those faculty contacts who had 
not returned the completed questionnaires by the 
suggested date, an email was sent two weeks 
later that contained information similar to the 
second contact and served as either a thank you 
or reminder.  The third contact was made with 
faculty for which data were missing via email to 
determine whether or not they needed additional 
time or new copies of questionnaires.  A final 
packet was mailed to the faculty contact that had 
either not yet begun the instrument or those who 
had requested additional copies of the 
instrument.  The final contact was made via 
email to thank those who participated.  Due to 
the nature of convenience sampling, non–
response error was not a concern in this study.  
However, to encourage participation of the 
cohort group of students, multiple contacts were 
utilized and all letters were personalized to the 
university faculty who agreed to assist with the 
study.  Results include a response rate of 93%; 
18 of the 19 institutions that initially agreed to 
participate returned questionnaires for a total of 
145 data points (n = 145).   
 
Data Analysis 

Data were analyzed using the Statistical 
Package for Social Sciences (SPSS® v. 15.0) for 
windows.  Correlational analysis, using Davis’ 
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(1971) conventions, was performed to interpret 
the magnitude of the correlation coefficients and 
to address the relationship between student 
beliefs, attitudes, intent to teach and the selected 
characteristics.  
 

Results/Findings 
 

Research objective one sought to analyze the 
student selected characteristics (gender, 
perceived agriculture experience compared to 
their peers, years enrolled in school–based 
agricultural education courses, years of FFA 
membership, participation in SAE, and years of 
4–H membership) (see Table 1).  The majority 
of respondents were female (n = 77, 53.47%).  
Students were also asked to identify their 
perceived agriculture related experience as 
compared to their peers; (n = 67, 46.53%) 
respondents identified themselves as having 

more agriculture experience, (n = 57, 39.58%) 
respondents identified themselves as having the 
same amount of agriculture experience, and (n 
=20, 13.89%) respondents identified themselves 
as having less agriculture experience than their 
peers.  The majority of respondents (n = 125; 
86.21%) took one or more school–based 
agriculture courses and reported a mean of 4.05 
(SD = .88) years of enrollment in secondary 
agricultural education.  The majority of 
respondents (n = 127; 87.59%) reported having 
been a member of the National FFA 
Organization the mean number of years of 
membership in the FFA was 5.52 (SD = 1.91) 
years.  Nearly four–fifths of respondents 
(78.32%) reported having a Supervised 
Agricultural Experience (SAE) project.  The 
majority of the respondents (n =103; 71.53%) 
were also members of 4–H and reported a mean 
of 7.27 (SD = 3.71) years of membership. 

 
Table 1 
Characteristics of Senior Agricultural Education Students (n = 145) 
Characteristic f % M SD 
Gender     

Female 77 53.47   
Male 67 46.53   

Agriculture Experience
a 

    
More than Others 67 46.53   
Same as Others 57 39.58   
Less than Others 20 13.89   

Enrolled in School–Based Agricultural Education     
Yes 125 86.21   
No 19 13.10   
Years of  Enrollment    4.05 .88 

FFA Membership     
Yes 127 87.59   
No 17 11.72   
Years of FFA Membership   5.52 1.91 

Supervised Agricultural Experience Project     
Yes 112 78.32   
No 31 21.68   

4–H Membership     
Yes 103 71.53   
No 41 28.47   
Years of 4–H Membership   7.27 3.71 

a
Perceived agriculture experience compared to their peers 

 
 
Research objective two sought to analyze 

the beliefs of senior agricultural education 
students about teaching.  Students were asked to 
indicate their level of agreement regarding 

statements of beliefs about teaching secondary 
agricultural education (see Table 2).  Five sub–
constructs were identified from the beliefs about 
teaching construct.  The following sub–
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constructs represented the agree category and 
included expert career, (M = 3.98; SD = .69), 
followed by social status (M = 3.79; SD = .65), 
and teacher morale (M = 3.67; SD = .67).  The 
sub–construct salary (M = 2.94; SD = .97) 

represented the not sure (2.60 – 3.50) category 
and highly demanding (M = 2.54; SD = .56) 
represented the disagree category (1.60 – 2.50). 

 

 
Table 2 
Sub–constructs of Beliefs about Teaching (n = 145) 
Construct Item M

 
SD 

Expert Career 3.98 .69 
Social Status 3.79 .65 
Teacher Morale 3.67 .67 
Salary 2.94 .97 
Highly Demanding 2.54 .56 

Note. 0.00–1.55 = definitely disagree, 1.56–2.55 = disagree, 2.56–3.55 = neutral, 3.56–4.55 = agree, 
4.56–5.00 = definitely agree 
 

  
Research objective three sought to 

determine the attitude about teaching 
agricultural education held by senior agricultural 
education students.  Students were asked to 
indicate their level of agreement to each 
statement regarding attitude (see Table 3).  Ten 
sub–constructs represented the agree category 
and  included  making a social contribution (M = 
4.38; SD = .46); prior teaching and learning (M 
= 4.27; SD = .63); ability (M = 4.20; SD = .48); 
work with adolescents (M = 4.13; SD = .61); 

intrinsic career value (M = 4.12; SD = .57); job 
security (M = 3.94; SD = .58); enhance social 
equity (M = 3.83; SD = .58); shape the future (M 
= 3.80; SD = .46); and social influence (M = 
3.78; SD = .72).   The sub–constructs job 
transferability (M = 3.26; SD = .70) and time for 
family (M = 3.07; SD = .71) represented the not 
sure category and fallback career (M = 2.25; SD 
= .81) represented the disagree category.  
Finally, the sub–construct bludging (M = 2.02; 
SD = .75) represented the disagree category.

 
Table 3 
Sub–constructs of Attitude about Teaching (n = 145) 
Construct Item M

 
SD 

Make a Social Contribution 4.38 .46 
Prior Teaching and Learning 4.27 .63 
Ability 4.20 .48 
Work with Adolescents 4.13 .61 
Intrinsic Career Value 4.12 .57 
Job Security 3.94 .58 
Enhance Social Equity 3.83 .58 
Shape the Future 3.80 .46 
Social Influence 3.78 .72 
Job Transferability 3.26 .70 
Time for Family 3.07 .71 
Fallback Career 2.25 .81 
Bludging 2.02 .75 
Note. 0.00–1.55 = definitely disagree, 1.56–2.55 = disagree, 2.56–3.55 = neutral, 3.56–4.55 = agree, 
4.56–5.00 = definitely agree 
 
 

Objective four sought to identify students’ 
intentions to teach secondary agricultural 
education upon graduation (see Table 4).  Two 

sub–constructs for intent to teach were 
identified.  The sub–construct satisfaction with 
choice (M = 4.29; SD = .72) indicated the 
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students’ agreement in their choice to teach.  
The sub–construct social dissuasion (M = 3.48; 
SD = .70) indicated the extent to which others 

advised against pursuing a career in teaching 
agriculture.   

 
Table 4 
Intent to Teach Sub–constructs (n = 145)  
Construct Item M

 
SD 

Satisfaction with Choice 4.29 .72 
Social Dissuasion 3.48 .70 

Note. 0.00–1.55 = definitely disagree, 1.56–2.55 = disagree, 2.56–3.55 = neutral, 3.56–4.55 = agree, 
4.56–5.00 = definitely agree 
 
 

Objective five sought to determine the 
relationship between students’ beliefs about 
attitude about teaching secondary agricultural 
education, intent to teach secondary agricultural 
education and their gender, perceived agriculture 
experience compared to peers, years enrolled in 
school–based agricultural education courses, 
years of FFA membership, participation in SAE, 
and years of 4–H membership (see Table 5).  
Pearson’s product moment and point–biserial 
correlations were used to calculate the 
correlation coefficient.  The findings indicate a 
positive, low relationship between beliefs about 
teaching and the number of years students were 
members of the FFA (r = .20) and years enrolled 
in high school agricultural education (r =. 18).  
There was a negative, low correlation between 
students intent to teach and gender (rpb = -.13) 
and students participation in FFA and beliefs (rpb 

= -.10).  Students’ participation in 4–H had a 
positive, negligible relationship with beliefs (rpb 

= .09), while students’ agriculture experience 
compared to their peers had a negative, 
negligible relationship with beliefs (r = -.09).  
Students’ participation in high school 
agricultural education (rpb = -.08), SAE 
participation (rpb = -.04), and years of 
membership in 4–H (r = -.03) had a negative, 
negligible relationship with beliefs. 

The findings indicate a positive, low 
relationship between attitude about teaching and 
the number of years students were FFA 

members (r = .25) and the number of years 
enrolled in high school agricultural education (r 
=.18).   Students’ participation in SAE (rpb = -
.13) and the number of years of membership in 
4–H (r = -.10) had a negative, low relationship 
with attitude.  Students’ agriculture experience 
compared to their peers (r = .07) and students’ 
participation in 4–H (rpb = .03) had positive, 
negligible relationship with attitude.  While 
gender (rpb = -.07), students’ participation in 
high school agricultural education (rpb = -.02) 
and students’ participation in the FFA (rpb = -
.02) had negative, negligible relationships with 
attitude. 

A positive, moderate relationship between 
students’ participation in high school 
agricultural education and students’ intent to 
teach (rpb = .38) was reported.  Students’ years 
of enrollment in high school agricultural 
education had a positive, low relationship with 
intent to teach (r = .15).  Gender (rpb = -.12) and 
SAE experience (rpb = -.12) had a negative, low 
relationship with intent to teach.  Students’ 
participation in FFA (rpb = -.09), students’ 
agriculture experience compared to their peers (r 
= -.07) and years of 4–H membership (r = -.05) 
revealed a negative, negligible relationship with 
intent to teach.  The number of years students 
were members of the FFA (r = .03) and students 
participation in 4–H (rpb = .01) showed a 
positive, negligible relationship with intent to 
teach. 
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Table 5 
Bivariate Correlations between Selected Student Characteristics and Beliefs, Attitudes, and Intentions (n 
= 145) 
Characteristic Beliefs

c 
Attitude

c
           Intent

c
              

Years of FFA Membership .20 .25 .03 
Years Enrolled in High School Agricultural Education .18 .18 .15 
Gender

a 
-.13 -.07 -.12 

Participated in FFA
b 

-.10 -.02 -.09 
Participated in 4–H

b 
.09 .03 .01 

Agriculture Experience -.09 .07 -.07 
Participated in High School Agricultural Education

b 
-.08 -.02 .38 

Participated in SAE
b 

-.04 -.13 -.12 
Years of 4–H Membership -.03 -.10 -.05 

Note. 
a
Female=1; Male=2, 

b
Yes=1; No=2; 

ab
point biserial coefficients reported; 

c
1 = definitely disagree, 2 

= disagree, 3 = neutral, 4 – agree, 5 = definitely agree; p < .05 
 

 
Conclusions 

 
Based upon the findings of the study, 

students possess positive beliefs and attitudes 
about teaching agricultural education and are 
satisfied with their choice to teach.  It is 
important to note that others did not easily 
discourage these students from entering the 
career.  Previous research indicates peers, 
parents, and agriculture teachers play an 
important role in influencing a student’s 
decision to teach agricultural education (Hillison 
et al., 1986). Perhaps students are being 
encouraged, as opposed to being discouraged, to 
enter the profession by these important people in 
their lives.  

Students identified teaching as a career that 
requires expert knowledge, which is supported 
by Stiegelbauer (1992).  Furthermore, students 
believed that teaching agricultural education 
gave them an opportunity to gain respect or 
social status, which is supported in a study by 
Hayes (1990) who suggested that students 
believe teaching is a highly respected career.   

Students were unsure about salary and the 
highly demanding nature of the job.  This 
suggests that students are uncertain of the 
financial rewards of becoming an agriculture 
teacher, and are unaware of the demands placed 
on agriculture teachers.  Because, this study 
obtained data from students prior to student 
teaching, students may not be aware of the 
actual pressures placed on agriculture teachers 
or the intrinsic benefits of the job.  Perhaps the 
unsure belief regarding teacher salary is a 
reflection of Herzberg’s (1968) two–factory 

theory, which identifies factors in the workplace 
that cause job satisfaction.  These students have 
not had the chance to be motivated by 
recognition, responsibility, and the intrinsic 
passion for the job which may outweigh the 
salary concerns.  

Overall, students tended to display a positive 
attitude toward teaching.  Students believe that 
they will be making a social contribution, have 
had positive teaching and learning experiences, 
feel they have the ability, want to work with 
adolescents, and intrinsically value the career.  
Perhaps prior participation in agricultural 
education, FFA and 4–H, and community 
service activities has influenced the students’ 
attitude about their ability to give back to 
students and the community. Furthermore, both 
prior teaching and learning experiences and 
being able to work with adolescents were 
significant in determining students’ positive 
attitude toward teaching agricultural education.  
It stands to reason that these students have had 
great teachers, learning opportunities, and enjoy 
the prospect of sharing their experiences with 
others.       

Students’ intrinsic value placed on the career 
was rated high as well.  With regard to teaching, 
the data suggest that these students simply enjoy 
teaching and teaching about agriculture.  The 
intrinsic value of teaching as a career is 
supported by Hayes (1990) who identified that 
students majoring in education were strongly 
drawn to teaching for reasons other than 
monetary rewards.   

Students indicated that they have carefully 
thought about the decision to teach, are satisfied 
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and happy with the choice to teach, and 
indicated that others influenced their decision to 
become an agriculture teacher.  Important to 
note is that students disagreed that teaching 
agriculture education was considered a fallback 
career.  While it is extremely positive that these 
students have a solid hold on their future career 
choice, discouragement from others was not a 
strong factor in students’ choice of teaching as a 
career.  This contradicts findings by Richardson 
and Watt (2006) who reported strong 
experiences with social dissuasion from 
teaching.  In addition, there are minor concerns 
about having time for family.  This could be due 
to the stage the students are in their college 
career; at this point in their undergraduate 
program students are finalizing their decisions 
about their future and their career, which may be 
unclear.   

These findings suggest that students’ past 
experience and preparation in agriculture, 
agricultural education classes, FFA, SAE, and 
4–H do contribute to the students’ attitude about 
their ability to teach agriculture.  However, these 
findings indicate an inconsequential relationship 
between students’ characteristics and their 
beliefs, attitude, and intent to teach agricultural 
education.  While it is well documented that 
agriculture teachers and FFA programs are our 
best suppliers of future teachers, the idea of 
recruiting future teachers from outside of 
agricultural education may be an initiative to 
consider.   

Continuing to make teacher recruitment a 
priority in agricultural education is vital to its 
growth.  Many factors such as the skilled nature 
of the job, making social contributions, prior 
teaching and learning opportunities, perceived 
ability, and the opportunity to work with 
adolescents should be considered.   

Students’ motivations, attitude, and intent to 
teach have been a focus of research attention in a 
climate of rising teacher shortages.  By and 
large, teaching was not considered a fallback 
career for these students.  Nor was 
encouragement from others a strong factor in the 
students’ choice to teach agricultural education.  
The students’ ability beliefs, personal and social 
values, positive prior experiences in teaching 
and learning, and the expert nature of the job 
were all motivations for choosing agricultural 
education as a career.  The students’ values 
included the intrinsic career value of teaching, 

the opportunity to make social contributions and 
work with adolescents, job security, and job 
transferability.  These students perceived 
teaching agricultural education as a career that 
needed expertise but was not highly demanding, 
and one that provides for a low return in terms 
of salary and time for family.  
 

Recommendations 
 

It is vital for agricultural education 
stakeholders including secondary agriculture 
teachers, state agriculture teacher organizations, 
teacher preparation programs, the National 
Teach Ag Campaign, and National FFA to 
continue to promote the positive benefits of 
choosing a career in agricultural education.  

Teacher preparation programs must continue 
to provide students with the opportunity to gain 
the technical expertise they will need to become 
quality agriculture educators and offer a variety 
of technical coursework to students. Teacher 
preparation programs must provide the 
necessary pre–service coursework to develop 
well–prepared and knowledgeable agriculture 
teachers who can safely and effectively educate 
students (McKim & Saucier, 2011).  This further 
supports the belief that agriculture education is a 
highly expert career where a significant amount 
of technical knowledge is needed.  While the 
majority of these students have extensive 
experience in agriculture through FFA activities, 
SAEs, and 4–H membership, do these (and 
related) experiences alone contribute to the 
technical knowledge that is needed to teach?  
Because students believe that teaching 
agricultural education is a highly skilled career; 
technical content coursework should be 
encouraged and modified based on student 
needs.  Teacher educators should work carefully 
to advise students on the appropriate technical 
content courses needed to enhance and 
strengthen their knowledge base. Additionally, 
undergraduate students should find employment 
or volunteer opportunities to learn 
supplementary skills that would enhance their 
technical knowledge.  In addition, agricultural 
education teachers and teacher education 
programs should tap into the talents and interests 
of students who have an interest in the technical 
subjects and guide them towards the teaching 
profession.   
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Continuing to promote teaching as a 
professional career choice where one can make a 
difference is imperative.  National and state FFA 
organizations, the National Association of 
Agricultural Educators, and the American 
Association for Agricultural Education should 
continue to reward quality agriculture teachers 
and continue to promote the occupation as a 
professional career choice.  Teacher educators 
must provide opportunities for students to 
observe agriculture teachers in and out of the 
classroom prior to student teaching, give them 
the chance to reflect on what they have seen, and 
be willing to discuss salary issues while 
encouraging students to explore the intrinsic 
opportunities associated with teaching.   

Secondary agricultural education teachers 
should continue to acknowledge the 
recommendations made by Park and Rudd 
(2005) and be professional, respect students, 
mentor, and exhibit positive teacher attitudes in 
order to produce future teachers.  Students 
choose a career in teaching to make a positive 
difference in the lives of adolescents, have a 
desire to be a role model for students, and enjoy 
working with adolescents (Hayes, 1990; 
Stiegelbauer, 1992).   

Capitalizing on the opportunity to work with 
adolescents is an additional factor that should be 
utilized in developing marketing and recruitment 
aids.  The National FFA Organization should 
continue to develop strategies that target high 
school students and focus on agriculture teacher 
recruitment.  An increased utilization of 
programs such as Partners in Active Learning 
Support (PALS) will also provide students the 
opportunity to work with children.  Once more, 
an increasing emphasis on early, positive field 
experiences should be planned by teacher 
educators.  In regards to recruitment of teachers 
into agricultural education promoting the 
enjoyment and passion about teaching, the 
interest in agriculture, and the opportunity to 
work with young people should be considered 
when focusing marketing efforts.  Harms and 
Knobloch (2005) support the idea of intrinsic 
value of the career by identifying individuals 
teach in order to satisfy their needs.  Students’ 
intent to teach may be due to the enjoyment they 
get from teaching about agriculture.   

Local agricultural education programs are 
commonly known for large contributions to the 
community, community service projects and 

service to others.  Agricultural education teacher 
preparation coursework should include 
components involving service learning and 
leadership.  Current undergraduate students 
should capitalize on participation in campus 
organizations like Collegiate FFA, Ag Ed Club, 
or Alpha Tau Alpha, where they can obtain real 
world experience in service to others.   

Because students were unsure about work 
and family, discussions about time management 
and balancing work and family life could be 
included in the teacher preparation programs.  
These discussions may alleviate any fears 
students have about the future.  In addition to 
understanding work and family life balance, a 
continued joint effort from high school teachers 
and teacher educators to support students’ 
decision to teach agricultural education is 
important. 

Agricultural Education teacher preparation 
programs across the country typically attract the 
same type of student; they had high school 
agriculture education, and they were members of 
FFA and 4–H and had a SAE.  This does not 
mean efforts should be refocused to another 
demographic, but there is an untapped resource 
of students out there.  Interestingly, there were a 
slight few that did not share the typical 
background of the majority of the agricultural 
education students.  This minority population 
may provide the additional teachers agricultural 
education needs to fill vacancies across the 
country.  Students in urban, sub–urban and rural 
communities that do not have access to an 
agricultural education program may be potential 
recruits.  The lack of prior experience in 
agricultural education should not deter 
recruitment efforts.  National and state staff and 
teacher educators should develop strategies to 
reach out to the non–traditional audiences while 
continuing to recruit from the long–established 
source of students in high school agriculture 
education programs.  This effort would bring 
about diversity in agriculture education as well 
as have the potential to reach out to communities 
wanting to incorporate agriculture programs into 
their existing curriculum and place teachers in 
diverse or urban areas; recruitment efforts 
should focus on students from diverse and urban 
backgrounds.    

 National and state leaders should make it a 
priority to recognize students who excel in 
agricultural education by continuing to provide 
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sponsorships in the agricultural education 
proficiency award area.  Recruitment materials 
or workshops designed to teach students about a 
career in agricultural education are also called 
for.  The factors identified in this study should 
be incorporated into materials promoting 
agricultural education as a career that taps into 
students’ interests and experience, provides a 
steady career path, contributes to society, and is 
a career where they have the opportunity to 
work with kids and make a difference in their 
lives.   

The struggle to recruit young people into 
agricultural education is well documented and 
according to Kantrovich (2007) agricultural 
education has not seen a single year since 1965 
in which all teaching positions have been filled.  
Undeniably, continued evaluation of the factors 
that influence students’ intent to teach is 
essential.  Dyson (2005) voices a concern over 
the amount of reviews that have been conducted 
in teacher education over the last thirty years, 
because we continue to struggle with 
understanding why people are attracted to 
teaching in the first place.  Richardson and Watt 

(2006) suggest that a different approach to 
teacher recruitment, induction and retention is 
needed.  Perhaps, future research should 
evaluate additional factors that influence 
students’ intent to teach.  Studies focused on 
agricultural education majors that do not come 
from the typical agricultural education route (i.e. 
no secondary agricultural education, FFA, 
urban, etc.) that assess the factors that influence 
their choice to teach agricultural education 
would assist in determining the factors that are 
significant in the development of initiatives and 
materials to attract a diverse population into 
agricultural education.  Several factors including 
ethnic diversity, community size and urban vs. 
suburban factors were not considered in this 
study.   

Finally, identifying the factors that influence 
students’ choice to teach gives us the first step 
towards creating a plentiful supply of well 
trained and highly qualified agriculture teachers. 
The next step should focus on recruitment and 
retention strategies to maintain quality teachers 
in the profession.  
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Research with a diverse array of organizations in the public and private sectors has documented a 
common set of trends affecting organizations and their human capital in the 21st century.  Similar trends 
have been identified as important for Extension organizations and the Cooperative Extension System.  It 
is important to determine if such trends identified over the past 20 years remain current, or if new trends 
have emerged.  Moreover, trends and their implications need to be described in sufficient detail to serve 
as a basis for action.  The purpose of this study was to identify and describe current trends affecting Ohio 
State University Extension and the implications of those trends for the work of Extension professionals.  
The study was designed as action research with a series of highly participatory approaches to engage 
employees in defining, refining, and validating a list of trends and their implications.  Mixed methods 
were used with an emphasis on qualitative approaches.  The findings from this study consist of five trends 
and seven implications for Extension work, which are identified and described. 
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Introduction 
 

In this ever–changing era, organizations are 
faced with challenges related to social, 
environmental and economic conditions, and 
with finding ways to cope with changes.  A 
recent report from the Extension Committee on 
Organization and Policy (ECOP, 2010) 
highlighted changes and challenges facing the 
Cooperative Extension System (CES) and 
provided initial thoughts on dealing with these 
changes as related to the organization’s 
priorities, strategies, and staffing.  Examining 
trends for the CES and the implications those 
trends may have on Extension work provides an 
opportunity for those in leadership roles to be 
future focused and to proactively manage human 
capital in the organization. 

The research reported here is part of a larger 
research effort to develop a competency model 

for Ohio State University (OSU) Extension 
(Cochran, 2009).  Identifying trends and their 
implications for Extension work is a necessary 
step in a comprehensive competency modeling 
process and serves as a foundation for the 
development of a future–focused competency 
model.   
 

Conceptual Framework 
 

As part of a larger competency modeling 
effort, the conceptual framework for this study is 
rooted in the competency and competency 
modeling literature.  The concept of 
competencies and competency modeling has its 
roots over 50 years ago with John Flanagan’s 
research program in the United States Army Air 
Forces (Flanagan, 1954).  Through the use of 
competency modeling, Flanagan’s work laid a 
foundation for a new approach to examining 
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what people do.  Drawing from ideas and theory 
across multiple disciplines, psychologist David 
White (1959) identified a human trait called 
competence, described as “an organism’s ability 
to interact effectively with its environment” (p. 
297).  Since this early work with competencies, 
a number of researchers have contributed to the 
competency modeling field including David 
McClelland (1973), Richard Boyatzis (1982), 
Daniel Goleman (1988), Patricia McLagan 
(1980), C.K. Prahalad and Gary Hamel (1990), 
and David Dubois and William Rothwell 
(Dubois, Rothwell, Stern, & Kemp, 2004).  

There are a number of approaches to 
competency modeling and specific methods 
employed for data collection, with conflicting 
views on which methodology produces the best 
results.  Dubois (1993) described three major 
approaches to identifying competencies: (a) 
modified task analysis approach, (b) critical trait 
approach, and (c) situational approach.  Some 
approaches focus primarily on the work process 
performed by exemplars (Boyatzis, 1982; 
Dubois 1993), while other approaches use a 
number of data–gathering methods to triangulate 
on critical competencies (Dubois, 1993; 
McLagan, 1988).  The research reported here 
drew from some aspects of a borrowed–and–
tailored approach (Rothwell & Lindholm, 1999) 
with a process of modifying an existing model 
and McLagan’s (1988) flexible approach with a 
focus on context and future trends as an 
important foundation for the modeling process.  

Regardless of the approach to competency 
modeling, there is consensus on some 
recommended practices such as using 
participatory methods (Athey & Orth, 1999; 
Liles & Mustian, 2004) and competency 
modeling that includes identification of trends or 
future forces and the implications they may have 
on work in an organization (Athey & Orth, 
1999; Dubois, 1993; McLagan, 1988; Parry, 
1996; Schoonover, 2002).  These authors 
suggest that understanding organizational 
context, including trends affecting work in an 
organization and how those trends affect what 
employees should know, be able to do, or 
behave, is an important first step for later 
competency modeling efforts.  Therefore, the 
literature review examines trends affecting 
organizations in general and specifically for 
Extension organizations. 
 

Review of Literature 
 

The changing environment and the trends 
affecting organizations have been prevalent 
topics in the literature for businesses and 
organizations.  Moulton, Sunardi, and 
Ambrosini (2006) described an increased focus 
on human capital and how organizations are 
expecting employees to perform at higher levels 
as well as the need for organizations to be more 
customer–responsive, more process–oriented, 
and more involved in shared leadership.  Key 
trends described in the literature over the past 
decade include: technological change and 
increased use of technology; increased 
globalization and diversity; accelerated speed to 
market; continued pressures for cost 
containment; growing importance of knowledge 
capital; increased rate and magnitude of change; 
and new organizational structures with 
organizations becoming more flexible, flat, and 
virtual (Bernthal et al., 2004; Dubois et al., 
2004; Duderstadt, 1999; Lawler, 1994; 
McLagan, 1989).  Overall, the literature 
describes a relatively consistent set of trends for 
organizations in the knowledge–based society of 
the 21st century.   

Trends affecting Extension organizations 
and the CES have also been described in the 
literature, and they mirror what is described for 
organizations in general.  Since Extension’s 
beginning in the early 1900s, the economy, 
demography, society, and the clientele that 
Extension serves have all changed (Patton, 
1988).  Similar forces as those described for 
businesses and organizations in general are 
driving trends in higher education (Duderstadt, 
1999) and the CES as part of a shift to a 
knowledge– or information–based society 
(Patton, 1987, 1988; Seevers, Graham, & 
Conklin, 2007; West, Drake, & Londo, 2009).  
Among the challenges noted for Extension are 
the increasingly complex and changing social, 
environmental, and economic conditions that 
have produced external factors impacting 
Extension’s ability to carry out its mission 
(Ladewig & Rohs, 2000).  Several authors have 
described the trends and pressures facing 
Extension organizations including: (a) 
technology – the accelerated rate of 
technological change; (b) diversity – the 
changing demographics of those served; (c) 
competition and resources – an increased 
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competition for funds, shifting sources of 
support, and limited resources; (d) globalization 
– how geography is much less of an issue 
affecting the work of Extension professionals 
and clientele needs; and (e) knowledge base – 
the volume, diffusion, and increased 
accessibility of the world’s knowledge base 
(Agnew & Foster, 1991; ECOP, 2002, 2010; 
Harriman, 1989; Harriman & Daugherty, 1992; 
Ladewig & Rohs, 2000; McGee, 2006; 
Martenson, 2002; Meier, 1989; Patton, 1987, 
1988; Seevers et al., 2007; Warner, Rennekamp, 
& Nall, 1996). 

Ladewig and Rohs (2000) described an 
increased focus on human capital in Extension 
and how profound and interconnected changes 
are producing internal challenges that are 
requiring employees to become more customer 
driven, focused on cost effective approaches, 
fast and flexible to meet changing needs, 
process–oriented, involved in shared leadership, 
and focused on continuing to improve to satisfy 
customer expectations.  Similarly, ECOP (2007) 
summarized internal challenges in three key 
areas including: (a) becoming more flexible and 
agile in identifying and serving a diverse array 
of clientele, (b) strengthening and diversifying 
funding streams, and (c) speeding up the rate of 
organizational transformation, and suggested 
improving the quality and skills of Extension 
personnel as one strategy for transforming 
Cooperative Extension.  In addition, a needs 
assessment in Florida identified staffing, 
keeping current with technology, and a lack of 
documented program impacts as challenges for 
Extension to address (Harder, Lamm, & Strong, 
2009). 

 A recent report from ECOP (2010) 
supported what has been reported over the past 
decade.  The 2010 Leadership Advisory Council 
Report (ECOP, 2010) identified that 
Cooperative Extension needs staffing patterns 
that are more trans–disciplinary and flexible as a 
priority to address the subject of dealing with 
change.  Recommendations from the report also 
included four priorities that relate to trends and 
implications for human capital: (a) CES should 
change more quickly to meet the same mission 
in a range of new ways, (b) CES needs to be 
more flexible, (c) funding needs to be focused 
on the most important needs, and (d) impact 
needs to be documented for new and existing 
programs. 

In summary, research with a diverse array of 
organizations in the public and private sectors 
has documented a common set of trends 
affecting organizations and their human capital 
in the 21st century.  Furthermore, a set of related 
trends has been identified as important for 
Extension organizations and the entire CES. 
Although these trends have been identified, they 
have not been described in the context of Ohio 
State University Extension, and little research is 
available on the implications of those trends for 
employees of an Extension organization.  
Moreover, to our knowledge, there is no mention 
in the literature of using a participatory process 
to identify and validate the trends and their 
implications that are then used to create a 
comprehensive competency model for 
Extension.  
 

Purpose and Objectives 
 

The purpose of this study was to identify 
and describe trends and their implications for 
work in OSU Extension as the first step in a 
larger research project on core competencies.  
The specific objectives were (a) to identify and 
describe current trends affecting OSU Extension 
and (b) to describe the implications of those 
trends for Extension professionals.   
 

Methods and Procedures 
 

In keeping with the conceptual framework 
described earlier, the study was designed as 
action research (Noffke & Somekh, 2005; 
Patton, 1990) with a series of highly 
participatory approaches used to engage 
employees in developing, refining, and 
validating a list of trends and their implications.  
Consequently, mixed methods (Jones, Torres, & 
Arminio, 2006) were used, with an emphasis on 
qualitative approaches, including a review of 
existing research and gathering data from 
employees through interviews and group 
techniques.  Peer debriefing and survey research 
were used to validate and further refine the 
results. 

The general population for this study was all 
employees of OSU Extension, except those who 
were temporary employees.  Data were collected 
from December 2008 through April 2009.  At 
the beginning of the study, approximately 1,000 
individuals were employed by OSU Extension 
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working on campus and across the state.  In 
addition to a large number of employees with 
some type of teaching function (e.g., Extension 
educators and program assistants), a variety of 
job roles were part of the organization’s support 
function including support staff, research staff, 
technical support, and administrators.  Related to 
context, it is also important to note that part way 
through this research, the organization 
announced a restructuring plan and initial 
implementation of this plan happened during the 
study. 

Purposeful sampling (Patton, 1990) was 
used, with various groups of employees selected 
for participation as key informants, including 
members of the Extension Administrative 
Cabinet, a Project Team (composed of 17 
exemplary performers representing all job 
groups and several key internal stakeholders), 
focus group participants (drawn from the 
exemplary performer pool), and survey 
respondents (a census of the exemplary 
performers).  This procedure drew from aspects 
of Patton’s (1990) criterion sampling, maximum 
variation sampling, and sampling politically 
important cases; provided triangulation across 
sources; and addressed issues of validity and 
reliability (Marshall & Rossman, 1989).  The 
research design included multiple cycles of data 
gathering, analysis, integration, and peer 
debriefing in three phases. 
 
Phase I 

First, researchers reviewed and assembled 
existing data for use in the study including 
existing research on trends and implications for 
human capital in organizations, in general and 
specifically related to Extension organizations, 
and data on external forces and internal context 
for OSU Extension.  Next, a semi–structured 
interview was conducted with the organization’s 
Leader of Human Resources (HR) to gather 
additional data.  Researchers then coded the 
interview for themes related to trends and 
implications. 

As the final part of Phase I, researchers 
identified a criterion group of exemplary 
performers using peer nominations, supervisory 
nominations, and performance data.  From this 
group, purposeful sampling was used to recruit a 
team of 17 employees representing all job 
groups and several key internal stakeholders 
across the organization.  Project Team members 

were asked to review information on the current 
context for OSU Extension and the Extension 
system.  After their review of background 
information, Project Team members participated 
in a face–to–face session, using a modified 
nominal group technique (Delbecq, Van de Ven, 
& Gustafson, 1975), to generate ideas about 
trends affecting OSU Extension and implications 
for Extension work.  To develop descriptions of 
trends and implications, the group’s discussion 
was recorded and transcribed for later analysis.  
After the group created a list of trends, 
researchers asked the team members to prioritize 
the five most important trends. 
 
Phase II 

Phase II involved data analysis and 
integration steps to write draft lists and 
descriptions of trends and implications as well as 
additional data gathering through group 
interviews, focus groups, member checks, and 
peer debriefing.  For the first and subsequent 
data analysis and integration steps, researchers 
used a coding process traditionally described by 
qualitative researchers as open coding (Glesne, 
2006; Patton, 1990), which involves repeatedly 
reviewing the data to identify themes and then 
using those groupings to name and further 
develop a concept.  Themes and patterns 
emerged after several iterations.  During this 
phase, researchers used the following data 
sources to write Trends and Implications Draft 
1: (a) HR leader interview transcript, (b) Project 
Team transcripts, (c) literature review of trends 
and implications, and (d) OSU Extension 
context information including the organization’s 
strategic plan (OSU Extension, 2008) and 
supporting research (Batte, Diekmann, & Loibl, 
2007; Fisher Professional Services, 2007) as 
well as an external review of OSU Extension 
(Battelle Memorial Institute, 2005).  Coding 
across each data source was used to organize 
concepts, cluster similar ideas, and write 
descriptions.   

Next, researchers conducted a semi–
structured group interview with the 
Administrative Cabinet, a group of upper–level 
administrators who provide leadership for the 
strategic direction of the organization.  The 
group was asked to review Trends and 
Implications Draft 1 and then respond to a series 
of questions.  Researchers also held a second 
session with the Project Team where they were 
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asked to review and provide feedback on the 
same document.  Finally, a peer debriefer 
(someone outside the organization but familiar 
with competency modeling) reviewed data, 
integration notes, and Trends and Implications 
Draft 1 to validate analysis decisions and to 
provide feedback on the trends and implications 
at this stage of the process. 

Researchers analyzed and integrated data 
across five key sources to revise the working 
draft, creating Trends and Implications Draft 2, 
which included names and descriptions for 
categories.  Data sources included: (a) 
Administrative Cabinet group interview, (b) 
group interview with Project Team, (c) peer 
review, (d) additional sources of data needed for 
discussing demographics, and (e) Trends and 
Implications Draft 1.  Again, the peer debriefer 
reviewed data, integration notes, and Trends and 
Implications Draft 2 to provide another validity 
check. 
 
Phase III 

In Phase III of the project, researchers 
developed a questionnaire to gather additional 
data about trends.  The questionnaire included 
questions about the trends identified in Trends 
and Implications Draft 2, with respondents 
asked to rate the importance of each trend on a 
five–point Likert–type scale (not important, 
slightly important, moderately important, very 
important, essential).  A comment box gave 
respondents an opportunity to provide open–
ended feedback related to the trends.  A census 
of employees in the exemplary performer 
criterion group was used (n = 94).  The survey 
was administered electronically using 
Zoomerang® and followed Dillman’s (2000) 
recommendations for messages and reminders.  
The response rate was 71 percent (67 of 94 
employees in the criterion group completed the 
questionnaire).  To address nonresponse error, 
demographics of respondents were compared to 
the population (Miller & Smith, 1983).  
Respondents closely mirrored the demographics 
of the criterion group in terms of gender, race, 
years of service, job group, and work location. 

Researchers compiled and analyzed the 
qualitative and quantitative data using open 
coding and descriptive statistics.  These results 
were then used to create a Trends and 
Implications Final Draft.  Again, the same peer 
debriefer reviewed and validated the decisions 

made in this final round of analysis and 
integration. 
 

Results/Findings 
 

The purpose of this study was to identify 
and describe trends and their implications for 
work in OSU Extension.  Because of this 
purpose and the primarily qualitative nature of 
the research, the results were developed in a 
document listing and describing trends and their 
implications.  The successive iterations of the 
list and accompanying descriptions of the trends 
and their implications for Extension work 
represent the results of the study.  Due to space 
limitations, each version is not presented in its 
entirety.  The following section illustrates the 
process of how the trends and implications were 
derived, and concludes with the final set of 
trends and implications that resulted from this 
process.   
 
Trends and Implications Draft 1 

As described in the methods section, four 
sources of information (HR Leader interview, 
data from the nominal group process with the 
Project Team, OSU Extension internal 
documents, and literature review) were used to 
develop Draft 1, a descriptive list of trends and 
implications.  This document included six 
trends, eight implications, and their associated 
descriptions.  Trends identified in Draft 1 
included: 

 
 complex and changing conditions;  
 increased competition and limited resources; 
 changing organizational structures; 
 changing demographics; 
 technology and life in the e–world; and 
 globalization and increased accessibility to 

the world’s knowledge base. 
 

Implications identified in Draft 1 included: 
 
 be flexible, innovative, and embrace change; 
 customer driven, a focus on quality and 

responsiveness; 
 demonstrate the value; 
 entrepreneurial spirit/activity; 
 become proficient in technology use and 

application; 
 life and work; 
 relationships; and diversity. 
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Trends and Implications Draft 2 
Researchers developed Trends and 

Implications Draft 2 using five key sources of 
data including: (a) Administrative Cabinet group 
interview, (b) Project Team interview, (c) peer 
review, (d) additional sources of data needed for 
discussing demographics, and (e) Draft 1 and its 
associated data.  In creating Draft 2, researchers 
made changes to titles for some of the trends and 
implications and some implications were 
combined or reorganized.  Most changes were 
revisions and additions to the descriptions of 
trends and implications to reflect themes in the 
data from the sources mentioned above.  Draft 2 
contained essentially the same six trends, but the 
implications were reduced from eight to seven.  
In addition the descriptions of the trends and 
implications were edited for clarity and to create 
more detailed descriptions.  The Trends and 
Implications Draft 2 was not revised again until 
after feedback from survey respondents in Phase 
III, and only minor changes were made at that 
time.  Thus, the Trends and Implications Draft 2 
was very similar to the final Trends and 
Implications final document that is described 
below. 

Survey Results 
Survey respondents (the exemplary 

performer criterion group) were provided with a 
copy of Trends and Implications Draft 2 and an 
overview of the process used to develop the 
document (i.e., a review of existing research, a 
review of data on current context for OSU 
Extension, and interviews with Administrative 
Cabinet and the Project Team).  Respondents 
were then asked to read each trend and the 
associated description as presented in Trends 
and Implications Draft 2.  The first question 
asked respondents to rate the importance of each 
trend.  In general, most respondents rated all six 
trends either “very important” or “essential.” As 
illustrated in Table 1, responses at the highest 
end of the scale (essential) ranged from a low of 
21 percent (20.9% for changing demographics) 
to a high of 48 percent (47.8% for increased 
competition and limited resources).  From 61 
percent to 91 percent of respondents rated these 
trends as very important or essential.  At least 86 
percent of respondents rated each trend as 
moderately important, very important, or 
essential.   

 
Table 1 
Level of Importance for Trends Rank Ordered by Percentage Rating as Essential 
 Response Options (%) 

Trend
a
 

Not 
Important 

Slightly 
Important 

Moderately 
Important 

Very 
Important 

Essential 

Increased competition and 
limited resources 

0.0 1.5 4.5 46.3 47.8 

Technology and life in the  
e–world 

0.0 3.0 7.5 43.3 46.3 

Changing and complex 
conditions 

0.0 0.0 7.5 47.8 44.8 

Changing complex 
organizational structures 

0.0 1.5 10.4 46.3 41.8 

Globalization and increased 
accessibility to the world’s 
knowledge base 

1.5 6.0 23.9 40.3 28.4 

Changing demographics 0.0 13.4 25.4 40.3 20.9 

Note.  Trends are rank ordered from highest to lowest based on percentage of responses in the essential 
category.   Percentages may not sum to 100 due to rounding. 
a
n = 67 for each item. 

 
 

Respondents provided 15 open–ended 
comments in three general areas: (a) supportive 
comments (support for the trends in general or 
support for specific trends), (b) suggestions for 

changes to refine the content, and (c) other 
comments.  Several statements indicated 
support.  One person stated he made the choice 
to use ratings of moderately important for some 
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trends “to give an indication of my ‘relative’ 
importance to other issues.  I think ALL are 
fairly on the essential end.” Another respondent 
said, “I believe each one of these factors is 
essential in Extension at this point in time.  Each 
one of these trends seems to be addressed almost 
on a daily basis as we look into the future.” 

The second group of comments included 
critiques or suggestions for changes to the 
content.  There were suggestions for changes to 
clarify wording or to combine concepts.  Several 
focused on the trend globalization and increased 
accessibility to the world’s knowledge base, 
including one suggestion to combine 
globalization with technology.  The final area of 
comments was other questions to the researchers 
about how the data would be used within the 
organization. 
 
Trends and Implications Final Draft 

In the survey phase, all trends had received 
relatively high ratings that were supported by 
open–ended comments.  However, based on 
suggestions for changes given in other open–
ended comments and reviewing again the 
literature used in previous steps, researchers 
made some changes to Trends and Implications 
Draft 2.  Globalization was removed as a trend 
and combined with Trend #1, changing and 
complex conditions, which already included a 
reference to the knowledge economy.  
Researchers moved other content from the 
description of globalization, the aspect related to 
increased accessibility to the world’s knowledge 
base, to the technology and life in the e–world 
trend.  The result of this step was the final 
Trends and Implications document, which 
included five trends and seven implications.  
What follows is the final Trends and 
Implications, which consists of a list and 
descriptive paragraphs developed by the 
researchers using the data and validity checks 
from each phase. 
 
Trends Affecting OSU Extension 

1.  Changing and complex conditions.  
Globalization and changing social, 
environmental, and economic conditions are 
affecting OSU Extension, the work of our 
employees, and our clientele.  Individuals and 
families are coping with and living with risk of 
change, at times sudden change (e.g., finances, 
employment, health, terrorism).  Critical issues 

including the economy, education, and health 
are complex to address.  Ohio’s transition into a 
knowledge–based economy means changes for 
individuals, families, and communities and for 
education, workforce development, and 
economic development.  For example, clientele 
are adapting to living and doing business in the 
knowledge economy.  In this environment, 
physical geography is much less of an issue 
affecting the work of Extension professionals 
and clientele needs. 

Constant change is here, with issues and 
solutions that are quite complex.  Additionally, 
the pace and magnitude of change are 
increasing, which requires flexibility and 
adaptability from individuals and organizations.  
This trend affects and is interrelated with the 
remaining trends. 

2.  Increased competition and limited 
resources.  Closely related to the first trend, 
increased competition, shifting sources of 
support, and limited resources are all market 
forces that have led to pressures for securing 
competitive funding, containing costs, and 
providing quality services.  Although Extension 
continues to receive significant support from 
traditional sources, there is a trend toward 
increased competitive funding both from 
traditional and new sources.  Competitive 
funding means increased accountability to a 
wide variety of stakeholder groups that are part 
of the competitive environment. 

In an environment where clientele have 
more choices, people are busier and there are 
conflicting demands for their time, and 
Extension is competing with other organizations 
or sources of information, a focus on customer 
service and quality will be important.  All of 
these pressures will drive OSU Extension to 
improve efficiency and service quality while 
limiting costs in terms of human and fiscal 
resources.  Finally, limited fiscal resources and 
fewer people will increase pressures for high 
performers who can support and deliver 
effective programming with fewer resources. 

3.  Changing complex organizational 
structures.  New and emerging organizational 
structures are more flexible, flat, and virtual.  
These new structures may result in less 
differentiation between jobs and a blurring of the 
lines between where work and life occur.  As the 
boundaries of life and work can become blurred 
because of technology, it is critical to recognize 
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the importance of work–life balance and that it 
may be valued differently by new generations of 
Extension employees.  Also, flatter 
organizational structures with fewer people will 
mean balancing a need for abilities to self–
manage and work independently and to work in 
teams: Both will be important. 

OSU Extension’s organizational structure 
and funding are complex, a trend that will 
continue.  As a result, there are a wide variety of 
internal and external stakeholders with different 
needs and interests.  Grant–funded programs 
with specific requirements are another example 
of funding complexity and additional 
stakeholders.  These factors can lead to tension 
or conflicting demands (e.g., between local 
commitments and statewide issues) for 
individual employees or teams. 

4.  Changing demographics.  Increasing 
diversity and changing demographics mean 
changes for Extension clientele and the 
workplace: Diversity is on the rise; the 
population is aging, with large numbers of baby 
boomers retiring but also increases in older 
workers, and Ohio’s population is seeing only 
minor growth.  Approximately four fifths of 
Ohioans live in metropolitan areas; population in 
urban centers is declining with growth seen in 
exurban cities, villages, and townships.  Poverty 
and income levels are issues that vary by 
location, circumstances, and characteristics.  
Changing social demographics such as family 
structures are also important.  Although 
predictions are constantly changing, 
demographic trends for Ohio have implications 
as Extension plans and delivers programs to 
meet the needs of a changing population. 

These trends will mean OSU Extension’s 
workforce will see new faces and new 
expectations.  Significant numbers of employees 
are reaching retirement age and may retire in the 
near future.  Large numbers of retirements could 
leave an experience and knowledge gap.  
However, some individuals are choosing to work 
longer.  Older workers are re–entering the 
workforce at the same time as young workers 
are entering the workforce.  Finally, it is likely 
that OSU Extension will (and should) see an 
increasingly diverse workforce that reflects that 
changing population in Ohio. 

A multigenerational and multicultural work 
environment will lead to new thinking and 
creativity for work teams and programs.  This 

environment will also present new challenges 
for the organization and for those providing 
leadership with the potential for tension among 
employees and between supervisors and 
employees.  Younger generations in the 
organization means accommodating differences 
in how long employees stay in a job, how 
individuals approach work, how they 
communicate, and what they value (e.g., current 
research shows that newer generations in the 
workforce place a higher value on work–life 
balance). 

5.  Technology and life in the e–world.  
Increased use of technology and accelerated 
rates of technology change affect the way people 
connect and are therefore transforming the 
nature of work.  The right technology tools used 
in the right ways improve efficiency, helping 
with competition and limited resources (e.g., 
technology has led to virtual offices as one way 
of doing work). 

Communication technology is changing the 
way Extension professionals connect with each 
other and with clientele.  More relationships are 
being developed and sustained without face–to–
face interaction.  Technology is changing where 
and when learning can take place, which has 
implications for Extension teaching and for 
Extension professionals as learners.  A related 
issue is different levels of access that clientele 
and Extension professionals may have to 
technology. 

The volume, diffusion, and increased 
accessibility to the world’s knowledge base have 
changed the playing field. For some Extension 
professionals this may mean increased 
specialization and decreased generalization; for 
others it may mean helping clients make choices 
about information sources. 
 
Implications of Trends Affecting OSU Extension 

1.  Be flexible, proactive, and embrace 
change.  In a rapidly changing environment, the 
ability to adapt and be flexible will be important 
for Extension employees at all levels.  
Employees will need to be forward thinking and 
recognize needs in a fast–paced world.  They 
will need to understand, accept, and respond to 
an increasingly diverse clientele base.  In this 
environment, Extension professionals will need 
to be lifelong learners who continue to improve 
their skills and capabilities to satisfy the 
changing needs of clientele. 
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2. Be customer driven with a focus on 
quality and responsiveness.  Expectations have 
risen for timely responses and delivery of 
effective, high quality programs or services.  A 
customer focus will lead to credibility with 
clients and funders.  For example, the pace of 
life in the 21st century and shifting clientele 
needs point to alternate delivery methods for 
educational programming, just–in–time learning, 
and small chunks that fit today’s lifestyle. 

3.  Demonstrate and communicate the value 
of Extension work.  In a competitive 
environment with limited resources, credibility 
and accountability within the organization, to 
funders, and to other stakeholders are critical.  
Employees will need to be efficient (e.g., share 
resources, work across traditional boundaries, 
and reduce operational expense).  When 
balancing demands of multiple stakeholders, 
Extension professionals will need to make the 
case for what they are doing and how they 
determined priorities. 

Extension professionals must be able to 
demonstrate sound fiscal practices, document 
impacts using cutting edge research and 
evaluation methods, and communicate results to 
different stakeholder groups through marketing 
and public relations efforts.  Communicating 
efforts or impacts of a program, team, or unit 
will be important as will documenting individual 
contributions to these team efforts. 

4.  Demonstrate an entrepreneurial spirit.  
Extension professionals should be creative, 
innovative, and take risks.  An entrepreneurial 
spirit will lead to additional support for current 
and new stakeholders and will diversify funding 
streams.  In an environment where Extension 
cannot depend on traditional funding sources, 
this will be important for successful Extension 
employees. 

5.  Become proficient in technology use and 
application.  Extension professionals must 
understand technology; its current uses in their 
work; and its current uses for communications, 
building relationships, project work, research, 
and teaching.  Extension professionals will need 
to learn and use a wide variety of technology 
tools to improve efficiency of day–to–day 
operations and to support programming.  With 
more Extension teaching using e–learning, just–
in–time delivery, and technology that clients 
want, Extension professionals will need skills 
and creativity to increase technology use. 

Technology can add value to Extension 
work but can also be overwhelming and cause  
conflict in the work environment.  Extension 
professionals need time and training to learn 
new skills in how to use technology, 
troubleshoot, and identify the appropriate mixes 
of tools for their work.  Learning technology 
skills will be particularly important for those 
professionals who are less comfortable with 
current and emerging technology.  Although 
technology may never completely replace the 
richness of face–to–face Extension work, the 
challenge is for professionals to learn and use 
technology to improve efficiency and quality of 
work. 

6.  Effectively manage work and life issues.  
Technology and organizational changes mean 
employees need to be prepared to work in a 
flexible, flatter work environment.  Extension 
professionals have to prioritize, balance, and 
respond to multiple demands.  Technology has 
also blurred the lines of where and when work 
occurs, which means there is an increased need 
for employees to balance work and personal 
lives in a way that meets their needs. 

7.  Build relationships and collaborate in a 
diverse environment.  Extension professionals 
need to be process oriented.  This need was 
captured by one project team member who 
stated, “We’re never any better than the strength 
of our relationships.”  This strength comes from 
understanding the importance of networking and 
building relationships, and the ability to do so 
internally and externally (e.g., with colleagues, 
clientele, and state and local leaders). 

Relationships are a high priority; they are 
critical in terms of maintaining Extension’s 
clientele base, maintaining support for the 
organization, and working with partners.  
Extension professionals need to partner with 
others for funding reasons, for programmatic 
reasons, and to reduce duplication.  “By 
partnering we can improve our programming 
effort and quality,” noted a project team 
member. 

Effective teamwork within offices, with 
clientele and partners, and with interdisciplinary 
and cross–functional teams will require more 
effort as the workplace becomes more diverse.  
Leaders and team members need to understand 
cultural issues that might cause conflict and need 
to have the skills to deal with conflict 
constructively.  One example identified in the 
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trends is differences between generations in 
communication and approaches to work.  A 
multigenerational workplace will require finding 
the right combination of high tech and high 
touch communication. 
 
Conclusions/Recommendations/Implications  

 
The purpose of this study was to identify 

and describe current trends and issues for OSU 
Extension and the implications of these trends 
for Extension professionals.  Based on a review 
of the literature, the researchers’ experience as 
Extension employees, and the research findings, 
a conclusion is made that the Trends and 
Implications reported in the findings, which 
were constructed and validated using data from 
exemplary performers, represent current 
thinking on the key trends for OSU Extension 
and the implications those trends may have on 
Extension work.   

The trends developed and validated in this 
study are generally congruent with the literature 
for organizations in general (Bernthal et al., 
2004; Carnevale, 1991; Dubois et al., 2004, 
Duderstadt, 1999; Lawler, 1994; Moulton et al., 
2006) and specifically for Extension 
organizations (Agnew & Foster, 1991; ECOP, 
2002, 2007, 2010; Ladewig & Rohs, 2000; 
McGee, 2006; Warner et al., 1996).  Trends 
related to change, complexity, competition, 
limited resources, demographics, organizational 
structures, and technology are common in the 
literature cited previously and are also seen in 
the findings presented here.  Alternately, there is 
limited information in the literature about the 
implications of current trends on Extension 
work.  Although several authors suggest 
implications for work in general (Carnevale, 
1991; Moulton et al., 2006), only a few (ECOP 
2002, 2007, 2010; Harder et al., 2009; Ladewig 
& Rohs, 2000; Patton, 1987; West, Drake, & 
Londo, 2009) have described implications for 
Extension work and those who have done so 
lack the detail needed to fully understand what 
those implications mean for work in an 
Extension organization.   

There are limitations to the research reported 
here.  The research was conducted by employees 
of the organization being studied, and it 
occurred during a time of organizational 
restructuring.  The sources of data were 
internally focused (e.g., employees, not external 

stakeholders).  Analysis of the data was shaped 
by the researchers as well as by study 
participants who contributed as members of 
expert panels and survey respondents.  In 
addition, application of findings is limited to 
OSU Extension.  However, efforts were made to 
ensure trustworthiness and establish validity, 
including triangulation, peer debriefing, member 
checks, and clarification of researcher bias. 

There is evidence of validity for the trends 
and implications described in this study.  The 
methods and specific research processes used in 
this study were conducive to building face and 
content validity because employees and other 
key internal stakeholders were involved in 
identifying and describing the trends and 
implications.  The way in which the content was 
developed and provided to employees for 
feedback and refinement led to titles and 
descriptions that made sense to them; in turn, if 
it makes sense, it is more likely to be used.  
Congruence between the Trends and 
Implications and other literature also supports 
content validity.  Thus, the trends and 
implications created in this study build on and 
extend the literature in several ways. 

First, this study provided current 
descriptions of what trends mean in the context 
of a state Extension organization and in a 
language that is meaningful for the 
organization’s employees.  For example, 
findings from this study and others identified 
changing organizational structures as a trend, 
which was further illustrated in Trends and 
Implications as flatter organizational structures 
with fewer people that will mean balancing a 
need for abilities to self–manage and work 
independently and to work in teams.  Both will 
be important and, based on the Trends and 
Implications, should be reflected in the 
organization’s plans for developing human 
capital.  Moreover, these trends and implications 
are important considerations when designing 
pre–service curriculum for Extension educators 
(Harder, Place, & Scheer, 2010). 

Secondly, the list of seven implications 
created in this study fills a gap in the literature 
by providing a list of implications and 
describing them in terms specific to Extension 
work.  An Extension–specific description of 
implications is more meaningful for those 
applying the research to practice.  Finally, the 
list and the descriptions of trends and 
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implications represent current thinking on trends 
and the implications for Extension work in a 
state Extension organization.   

Furthermore, the trends and their 
implications appear applicable to other 
organizations in addition to Extension.  Whereas 
direct application of the research findings may 
be limited to OSU Extension, they may be 
applicable to other organizations with a similar 
mission and range of job groups.  As well, the 
research methods used might be useful to other 
organizations that wish to accomplish similar 
goals.  In addition, there are broader 
implications for practice for educators preparing 
students for work in similar organizations and 
for employers in general.   

Based on the findings of this study, the 
following recommendations are offered for 
further research.  Additional research is needed 
to describe trends and their implications for 
work in other state Extension organizations and 
across the Cooperative Extension System.  This 
research could answer questions about the most 
important trends nationally and what those 
trends mean for preparing and supporting human 
capital in the Extension system.  Also, data from 
external stakeholders could add a valuable 
perspective for understanding trends and 
implications.  Further research could also 
analyze to what extent trends and their 

implications for Extension work are reflected in 
current competency models being used in the 
Cooperative Extension System as a foundation 
for curriculum development in academic 
programs and for human resource management 
practices. 

Themes related to change in the world, in 
communities, and in organizations are seen in 
the literature and in the popular press, and they 
were evident in this research.  The themes are 
relevant now, as well as being future focused.  
Indeed, although the specific applications may 
be different, some of the trends were identified 
at least 20 years ago (Agnew & Foster, 1991; 
Patton, 1987, 1988).  Given trends such as 
changing and complex conditions and other 
pressures organizations are facing, if 
organizational leaders want to be proactive in 
managing their human capital, it is important for 
them to apply current information on trends and 
the implications those trends may have on work 
in the organization to their planning and support 
of human capital.  The research reported here is 
the first step in a larger research process 
(Cochran, 2009; Scheer, Cochran, Harder, & 
Place, 2011) where OSU Extension is applying 
research on trends and implications to identify 
and promote competencies needed for 
organizational success. 
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The purpose of this study was to determine the effect of inquiry–based agriscience instruction on student 
argumentation skills. Argumentation is defined as the student’s ability to establish a claim, provide a 
rationale for steps taken, provide and justify data, recognize alternate conclusions, and provide evidence 
why the conclusion is correct or the best solution. Developing argumentation skills can aid in developing 
the next generation of scientists, and help individuals who are not scientists, distinguish evidence from 
bias. This quasi–experimental study investigated the effect of two teaching methods on student 
argumentation skills. Inquiry–based instruction was compared to the subject matter approach in 15 
agriscience education classes in seven secondary schools across the United States. Univariate analysis of 
covariance, detected a statistically significant difference between groups on argumentation skills. Those 
students taught through inquiry–based instruction had higher argumentation skill than students taught 
through the subject matter approach. 
 
Keywords: agriscience students; inquiry; inquiry–based; argumentation; argumentation skills; quasi–
experimental 

 
 

Introduction 
 
Research has indicated that the amount of 

student learning that occurs in a classroom is 
directly proportional to the quality and quantity 
of student involvement in the educational 
program (Cooper & Prescott, 1989). Chiasson 
and Burnett (2001) reported that agricultural 
education helped connect student involvement in 
content, citing a greater gain in science scores. 
However, high school teachers dominate 
classroom conversation, consuming nearly 70% 
of classroom time (Cooper & Prescott). Inquiry–
based instructional approaches reverse this 
trend, placing students first in the learning 
process and teachers in the role of learning 
facilitator. The facilitating teacher manages 
interactions and keeps teams focused on 
progress, encouraging students to work toward 
answering the overall learning outcomes set 
forth through their plan of action (Cooper & 
Prescott). The National Research Council [NRC] 
(1996, 2000) defined scientific inquiry as the 

study of the natural world and explanations that 
are based on evidence. Furthermore, Anderson 
(2002) argued that scientific inquiry is the ability 
to understand and support investigations with 
evidence. In addition, Keil, Haney, and Zoffel 
(2009) stated inquiry–based instruction contains 
multiple dimensions of teaching and learning 
and leads learners to develop deeper 
understandings while connecting content 
knowledge to solving a situation.  

Explanations of results and conclusions 
based on evidence, when students are taught 
through inquiry–based instruction, leads to a 
need to investigate tools that take into account 
(measure) students’ abilities to produce 
evidence–based claims, form conclusions, and 
supply recommendations based on their 
understanding of the investigation. Investigation 
of argumentation skills is the study of logic, and 
producing correct inferences based on a given 
context (Driver, Newton, & Osborne, 2000). At 
first glance, the term argumentation may lead 
one to believe individuals will verbally argue 
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their point–of–view in a heated exchange. While 
an argument between individuals can exist, 
argumentation skills are the development of 
logical explanations and categorization of 
opposing assertions, weights of evidence, and 
determination of merit for each assertion with 
regard to evidence (Kuhn, 1992). Argumentation 
skills can be expressed through writing or 
discussion (Driver et al., 2000).    

Rogers (1948) wrote that student contact 
alone with science does not develop the ability 
to think critically. In pointing out the need for 
argumentation skills, Schwab (1962) argued that 
science education is merely a presentation of 
conclusions that are taught as empirical and 
absolute truth – a simple unproblematic 
collection of facts (Geddis, 1991). Claxton 
(1991) described that the way teachers are taught 
to present science does not reward rebuttals 
based on one’s scientific reasoning. While facts 
are important to know, and some unquestioned 
scientific concepts exist, scientists assess 
alternatives, consider evidence, interpret text, 
evaluate the appropriateness of design, and 
discriminate conclusions when formulating their 
final analysis and arguments (Latour & 
Woolgar, 1986).  Baron (1991) and Cerbin 
(1988) wrote that pure traditional teaching 
creates learners that lack the ability to develop 
arguments with adequate evidence.  
Furthermore, Norris and Phillips (1994) 
indicated that students are not encouraged to 
argue their strengths and weaknesses, and they 
called for the science education community to 
focus on argumentation skills.  

Kuhn (1992) conducted a study on 
argumentation of 160 individuals ranging from 
ninth grade students through adult. Kuhn 
determined that individuals of all ages use false 
claims and weak arguments to present their 
beliefs. The development of argumentative 
practice is foundational to scientists and is 
“essential to enhance the public understanding 
of science...” (Driver et al., 2000, p. 287). Kuhn 
determined that individuals with low 
argumentation skills simply dismiss factors as 
irrelevant if findings do not support their point 
of view. Several studies indicate that students 
have difficulty distinguishing between evidence 
and bias (Baron, 1991; Perkins, Farady, & 
Bushey, 1991; Toplak & Stanovich, 2003). A 
United States population less aware of the food 

and fiber industry may present a serious threat to 
production practices. 

Jimenez–Aleixandre, Bullgallo–Rodriguez, 
and Duschl (1997), in a study of high school 
discussion groups that used genetics problems as 
the context, found that students had difficulty 
incorporating claims and scientific evidence. 
Jimenez–Aleixandre et al. determined that the 
traditional science classroom does not regularly 
provide context for the construction of students’ 
ability to develop argumentation skills. Zohar 
and Nemet (2002) conducted an experimental 
study on the topic of human genetics with ninth 
grade students, one group using traditional 
methods (control) and the other, an interactive 
curriculum. They found that the treatment group 
was able to transfer reasoning abilities through 
the context of genetics to everyday life 
applications. Additionally, the treatment group 
referred to correct, biological evidence through 
argumentation at an increased frequency when 
compared to the control group. 

Development of argumentation skills of 
students has been examined in an educational 
context. Previous studies focused on the 
development of argumentation skills; however, 
few studies examined a teaching method’s effect 
on student argumentation skills. Kuhn (1993) 
provided evidence that an agriscience student 
who has greater argumentation skills will create 
more thoughtful science–based arguments.  In 
summary, it can be posited that the development 
of argumentation skills for agriscience students 
will lead to more thoughtful, evidence–based 
answers for citizens unaware of how the food 
and fiber industry operates. Additionally, 
agriscience students who subsequently do not 
seek careers in agriculture will be able to make 
educated decisions based on the scientific 
arguments of the agricultural industry. 
 

Theoretical/Conceptual Framework 
 
Constructivism is the guiding philosophical 

perspective used in this study. The constructivist 
approach to teaching and learning has been 
highlighted in research and in practice in 
numerous educational contexts (Bransford, 
Brown, & Cocking, 2000; Hamlin, 1992; 
Lampert, 1992; Myers & Dyer, 2006; Newcomb, 
McCracken, & Warmbrod, 1993; NRC, 2000; 
Phipps, Osborne, Dyer, & Ball, 2008; Schunk, 
2004). Schunk stated, “…the rise of 
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constructivism has been theory and research in 
human development, especially the theories of 
Piaget and Vygotsky” (p. 285). As an 
epistemology, constructivism is concerned with 
the role of the learner and teacher as a facilitator. 
Constructivism incorporates cognitive theories 
which place emphasis on learners’ information 
processing as a central cause of learning, yet 
constructivism digs deeper to capture the 
complexity of human learning (Schunk, 2004). 
Constructivism shifts the focus from “how 
knowledge is acquired” to “how it [knowledge] 
is constructed” (Schunk, 2004, p. 285). Piaget’s 
Theory of Cognitive Development (1972) and 

Vygotsky’s Sociocultural Theory (1978) 
combined to form the theoretical basis for the 
study from a constructivist philosophical 
perspective.  

The model for this study (Figure 1) depicts 
interactions that occur in an inquiry–based 
classroom. Because this study is part of a larger 
study, there was more than one outcome 
investigated. Static attributes were variables that 
were collected during the investigation, and the 
teaching and learning process describe the 
inquiry–based process. 

 

 

 
Figure 1. Conceptual model for the effects of inquiry–based instruction. 

 
 

Purpose/Objectives/Hypotheses 
 
The purpose of this study was to determine 

the effects of teaching method on high school 
agriscience students’ argumentation skills. The 
specific objectives guiding the study were to: 

  
1. Describe the population of the study.  

2. Ascertain the effects of inquiry–based 
instruction on argumentation skills of high 
school agriscience students.  

3. Examine the relationship between 
argumentation skills, ethnicity, gender, year 
in school, and socio–economic status of high 
school agriscience students. 
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The null hypothesis, Ho: no significant 
difference in student argumentation skills based 
upon the teaching method (inquiry–based 
teaching or subject matter approach), guided the 
analysis of the second objective.  
 

Methods 
 
The population of this quasi–experimental 

design comprised students at ten high schools 
offering agriscience education in the United 
States (N = 437). The accessible population was 
students of the ten National Agriscience Teacher 
Ambassador Academy (NATAA) participants. A 
purposive sample was selected according to the 
ability of the teacher to utilize the integrated 
agriscience curriculum and inquiry–based 
instruction and subject matter approach to 
teaching.   

The content and context of the lessons for 
both the subject–matter and inquiry–based 
lessons were deemed appropriate by a panel of 
experts. Seven units of instruction that addressed 
the soil and plant science portion of the National 
Agriscience Content Standards for an 
agriscience course in the United States (CAERT, 
2008) were selected by the researcher from the 
Animal, Plant, and Soil Science curriculum 
developed by the Center for Agricultural and 
Environmental Research and Training, Inc. 
(CAERT, 2008). The instructional plans were 
evaluated for content validity by a panel of 
experts from the Agricultural Education and 
Communication Department and the School of 
Teaching and Learning at the University of 
Florida. The panel determined that the inquiry–
based and subject matter lessons were suitable 
for the grade levels and deemed the lessons 
appropriate. 

The independent variable in this study was 
the teaching method used in the agriscience 
classes. Intact treatment groups were randomly 
selected to receive either inquiry–based 
instruction or the subject matter approach to 
learning. The dependent variable in this study 
was student argumentation skill. The greatest 
threat in this design type is that the differences 
found in the posttest are due to preexisting group 
differences, rather than due to the treatment 
(Gall, Borg, & Gall, 1996). The use of multiple 
classroom settings in this study reduced the risk 
of interaction of subjects, and the use of pretests 
of content knowledge addressed these concerns.  

To ensure that teachers involved in this 
study were exhibiting the correct teaching 
methodology (fidelity of the treatment), teachers 
were asked to audiotape each class period during 
the study. The Science Teaching Inquiry Rubric 
(STIR) (Bodzin & Cates, 2002) was used to 
analyze the level of inquiry–based instruction. 
The STIR has been reported to have an overall 
correlation of r =.58 with a perfect correlation 
between two raters of r =1.00, establishing the 
STIR as an effective analysis tool (Bodzin & 
Beerer, 2003). The researcher determined a 
priori, based on a study conducted by Thoron 
and Myers (2010), that students missing more 
than 25% of the instructional time during the 
study would be removed. Additionally, students 
who did not receive the treatment, due to 
inappropriate delivery of the treatment, would be 
removed from the sample. 

All students were administered a pretest to 
establish a base line before each of the seven 
replications to measure content knowledge 
levels in the subject matter to be taught (soil and 
plant science). All sections were taught the same 
content by the same teacher and according to 
their randomly assigned group were taught with 
the same teaching method the entire twelve 
weeks (inquiry or subject–matter). Pretest 
instruments were developed by the researcher 
using content knowledge questions in the form 
of multiple choice items. The instruments 
contained a specific number of questions based 
on the determined percentage of time to be spent 
teaching each objective of the unit. The testing 
instruments were validated by a panel of 
agriscience education and inquiry education 
experts. Prior to the study a coefficient alpha for 
the dichotomous data of the content knowledge 
achievement exams were calculated through a 
pilot test to assess reliability of the instruments 
(Campbell & Stanley, 1963). Reliability 
coefficients for the content knowledge 
achievement instruments were calculated using 
Kuder–Richardson 20 (KR20) for dichotomous 
data (Gall et al., 1996). The seven instruments 
were determined to have a coefficient alpha of: 
.94, .93, .91, .86, .87, .89, and .91 respectively. 

A scoring rubric developed by Schen (2007) 
was utilized in the assessment of student 
argumentation skills. The researcher scored each 
student response, assigning a score based on the 
quality of the response in the categories of claim 
made, grounds used, warrants given, 
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counterargument generated, and rebuttal offered. 
A panel of experts consisting of faculty from the 
Agricultural Education and Communication 
Department and the Educational Psychology 
Department at the University of Florida 
evaluated the researcher–developed rubric for 
face and content validity and determined that the 
rubric was valid. After completion of the 
researcher–scored response, an expert selected a 
random sample (subject–matter and inquiry–
based teaching) for a double blind review to 
obtain inter–rater reliability. The inter–rater 
reliability for the argumentation skills scores 
yielded a Cronbach’s alpha of .81. 
 

Findings 
 

This study is part of a larger study 
conducted by the researcher. The results address 
the objectives and hypothesis of the study in 
determining the influence of teaching method, 
gender, ethnicity, social economic status, and 
year in school on student argumentation skills. 
Objective one sought to describe the population 
of the study. The total group consisted of 437 
students, ten teachers, totaling twenty–one intact 
classes, from ten schools across the United 
States. Three teachers opted out of the study 
noting health related issues or teaching 
reassignment. As a result of teachers being 
unable to deliver instruction, three schools 
totaling 109 students were removed from the 
study. Twenty–three students were removed 
from the study due to missing 25% or more of 
instruction.  

Audio recordings of the administered units 
were scored using the STIR rubric (Bodzin & 
Cates, 2002) to determine the level of inquiry 
investigation by students in the inquiry–based 
treatment group and that inquiry was not being 
delivered in the traditional treatment group. It 
was determined that all seven teachers 
effectively delivered inquiry–based and subject 
matter instruction. After removal of participants 
unable to complete the study and students 
missing more than 25% of the instructional time, 
the data sample was 305 students. This equates 
to a 30.21% mortality rate for this study. 
Previous experimental studies in agricultural 
education using intact classes reported similar or 
higher mortality rates (Boone, 1988; Dyer, 1995; 
Flowers, 1986; Myers, 2004) and Jurs and Glass 

(1971) described mortality rates may be as high 
as 50%.  

Participant ethnicity was categorized into 
groups of White (non–Hispanic) (n = 249, 
81.6%), Black (n = 13, 4.3%), Hispanic (n = 31, 
10.2%), and Other (n = 12, 3.9%). The ethnicity 
of each of the treatments was similar to the 
ethnicity of the entire sample. A majority 
(58.0%) of the participants in this study were 
male. The treatment groups were similar to each 
other as inquiry–based instruction contained 
57.6% male and subject matter (SM) contained 
58.5% male participants. Inquiry–based 
instruction yielded 170 participants and subject 
matter contained 135 students. 

Of the 305 participants who reported grade 
level data, 48.5% (n = 148) were in the ninth 
grade. The remainder of the participants were 
either in tenth grade (n = 134, 44.0%), or 
eleventh grade (n = 23, 7.5%). There were no 
twelfth–grade students in the study. Grade level 
distribution by treatment groups varied little 
from that of the overall sample. Slightly more 
than 50% of the students in the inquiry–based 
group were in the ninth grade as compared to 
approximately 45% in the subject matter group. 
Thus, treatment groups were similar in terms of 
grade level.   

Socio–economic status (SES) was 
determined by eligibility to participate in the 
national free and reduced school lunch program 
(Stone & Lane, 2003). Therefore, SES was 
categorized in groups of ineligible to participate, 
eligible to receive reduced lunch, and eligible to 
receive free lunch. A majority of the students 
participating in this study (n = 221, 72.5%) were 
ineligible to participate in the national school 
lunch program with 16.7% (n = 51) eligible to 
receive a reduced price in the school lunch 
program and the remainder (n = 33), 10.8% 
eligible to receive free lunch. The two treatment 
groups were similar in terms of SES.  

Objective two sought to ascertain the effects 
of inquiry–based instruction on argumentation 
skills of high school agriscience students. Each 
student’s content knowledge achievement was 
determined using the researcher–developed 
content knowledge achievement instruments. 
The maximum possible score on these 
instruments was 100. Pretest data were collected 
from 305 participants (100%). Inquiry–based 
instruction treatment group achieved similar 
mean content knowledge scores and similar 
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standard deviations as the subject matter 
treatment group (see Table 1).  

 

 
 Table 1 
 Participant Mean Content Knowledge Pretest Scores (n = 305) 
 Treatment Group  
 IBI  SM  Total 

Instrument M SD M SD M SD 
1 35.57 11.68 36.64 12.80 36.04 12.18 
2 35.72 12.78 36.09 14.20 35.88 13.41 
3 31.20 11.06 31.79 12.40 31.46 11.66 
4 36.19 13.88 35.17 12.96 35.74 13.47 
5 35.82 11.89 35.97 12.77 35.89 12.27 
6 33.72 13.78 35.02 13.83 34.30 13.79 
7 29.27 11.74 30.07 12.75 29.63 12.18 
Note. IBI = Inquiry–based instruction; SM = Subject Matter 
 

 
The student argumentation skills instrument 

was used to determine the argumentation skills 
of students following the treatments (subject 
matter and inquiry–based instruction). The 
student argumentation skill ability of 
participants was measured post–treatment using 
a rubric developed by Schen (2007). The 

response rate for the argumentation instrument 
was 86.2%. The overall mean score of the 
argumentation skill instrument was 5.97 (SD = 
1.79) of a possible 10 (see Table 2). The mean 
argumentation score was higher for the inquiry–
based instruction (M = 6.44, SD = 1.74) than for 
subject matter instruction (M = 5.39, SD = 1.68).  

 
Table 2 
Participant Mean Student Argumentation Skill Scores 
 Treatment Group  
 IBI (n = 147)  SM (n = 116)  Total (n = 263) 
Instrument M SD M SD M SD 

Argumentation Skills 6.44 1.74 5.39 1.68 5.97 1.79 
Note. IBI = Inquiry–based instruction; SM = Subject Matter 

 
 

Objective three sought to examine the 
relationship between argumentation skills, 
ethnicity, gender, year in school, and socio–
economic status of high school agriscience 
students. Prior to any inferential analysis of the 
data, all variables were examined for 
correlations. Terminology proposed by Davis 
(1971) was used to indicate the magnitude of the 
correlations. Pearson Product Moment 

correlations were used to determine the 
relationships between the variables (see Table 
3). Negligible correlations between all variables 
were found with the exception of the correlation 
between treatment and argumentation skill 
score. The relationship between the 
argumentation skill score and treatment r = .30 
was found to be moderate.   
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Table 3 
Correlations Between Variables 
Variable 1 2 3 4 5 6 
1. Argumentation Skills Score –– .03 .16 .05 .14 .30 
2. Grade  –– .03 .04 .06 .04 
3. Gender   –– .03 .11 .01 
4. Ethnicity    –– .05 .01 
5. SES     –– .05 
6. Treatment      –– 

Note. Treatment = Teaching method utilized 
 

 
The null hypotheses states there is no 

significant difference in student argumentation 
skills based on teaching method. Students’ 
argumentation skill score was calculated by the 
use of Schen’s (2007) rubric. Students taught 
using inquiry–based instruction achieved a 
higher mean argumentation skill score (M = 
6.44) than students taught using the subject 
matter approach. The univariate analysis of 

covariance [F(127) = 30.23, p ≤ .001, r
2
 = .29] 

revealed significant differences in argumentation 
skills at the alpha level of .05 between students 
taught by the two teaching methods (see Table 
4). Based on these findings, the null hypothesis 
of no significant difference in student 
argumentation skills between the two groups 
was rejected.  

 
Table 4  
Univariate Analysis of Treatment Effects for Argumentation Skills 
Source df F p r

2 

AS 2 30.23 ≤.001 .29 
Note. AS = Argumentation Skills 

 
 

Conclusions 
 
Based on the results of this study there are 

three conclusions.  
 

1. Demographics: A majority (81.6%) of the 
students involved in this study were White, 
non–Hispanic. A majority (58%) of the 
students in the study were male. Nearly half 
(48.5%) of the students were in the ninth 
grade. The second largest grade level 
represented was the tenth grade (44%) 
followed by the remainder of the sample in 
the eleventh grade (7.5%). A majority of the 
students participating in the study did not 
qualify for free or reduced lunch programs 
(72.5%), while just over one–quarter of the 
students were in lower socioeconomic 
groups. There were negligible variations 
across all the demographics for inquiry–
based and subject matter treatment groups. 
Thus equivalency of treatment groups was 
established; the random assignment of 
subjects to treatment group was effective. 

2. Relationships of variables: Student 
demographic variables yeilded low to 
negligible relationships with argumentation 
skill and treatment. However, treatment and 
argumentation skills had a moderate 
relationship.  

3. Argumentation skills: Student scores were 
calculated using Schen’s (2007) rubric. 
Students taught using inquiry–based 
instruction achieved a mean score of 6.44 
while students taught through the subject 
matter approach achieved a mean score of 
5.97. Therefore, students in the inquiry–
based instruction scored higher than students 
in the subject matter group. A univariate 
analysis of covariance revealed significant 
differences in argumentation skills at the 
alpha level of .05 between students taught 
by the two teaching methods thus the null 
hypothesis was rejected. It was concluded 
that inquiry–based instruction was more 
effective than subject matter instruction in 
developing argumentation skills.   

 



Thoron & Myers  Effects of Inquiry–based… 

 

Journal of Agricultural Education 65 Volume 53, Number 2, 2012 

 

Discussion/Implications 
 
The findings of this study support the work 

of Keil, Haney, and Zoffel (2009) they found 
that inquiry–based instruction contains multiple 
dimensions of teaching and learning and leads 
learners to think critically without being critical 
or concerned with arriving only at a correct 
answer. It can be concluded that inquiry–based 
instruction continues to focus on the ability to 
explain the process examined in the 
development of learner answers (Keil et al., 
2009). Furthermore, inquiry–based instruction 
seeks to capitalize on current student 
experiences and transfer those experiences to 
new learning situations (NRC, 2000).  

Some research has reported that learners 
have difficulty distinguishing evidence from 
bias/fairness (Baron, 1991; Perkins, Farady, & 
Bushey, 1991; Toplak & Stanovich, 2003). 
Using inquiry–based instruction can increase 
argumentation skills, which are a direct link to 
reasoning patterns and the ability to support their 
conclusions based on scientific data. Baron 
(1991) and Cerbin (1988) found that a pure 
traditional lecture–based teaching strategy 
creates learners who lack the ability to develop 
arguments with adequate evidence. While 
conclusions from this study cannot refute or 
support Boron’s and Cerbin’s claims, this study 
provided evidence that inquiry–based instruction 
is more effective than the subject matter 
approach in the development of argumentation 
skills. The findings of this study indicated that 
inquiry–based instruction increases the students’ 
ability to link evidence with claims. Inquiry–
based instruction may lead to learners being able 
to be prepared for post–secondary education or 
workplace careers (Kuhn, 1992) through the 
formation of stronger argumentation skills.  

This study supports that inquiry–based 
instruction is more supportive of the students’ 
ability to satisfy the needs of individuals 
entering careers in agriculture, attending major 
universities, or pursuing other postsecondary 
education endeavors. The NRC (1996) reported 
that employees in a highly competitive market 
must have the ability to reason and provide 
developed arguments for or against the 
conclusions they reached as they are solving 
problems; inquiry–based instruction can help 
strengthen those arguments.  

Driver et al. (2000) wrote that 
argumentation ability is central to foundational 
practices of science. Inquiry–based instruction 
may lead to better qualified scientists and an 
enhanced public understanding of science. 
Development of students with better 
argumentation skills will help supply 
agriculturists to formulate better arguments that 
are supported by fact and yet enable 
agriculturists to understand and assess counter 
claims to differing solutions to a problem.  
 

Recommendations 
 
This study provides evidence of the 

effectiveness of inquiry–based instruction for 
school–based agriscience education across the 
United States. Teacher educators will find the 
study useful in the selection of teaching 
methods. The results of this study could assist 
agricultural educators by identifying key 
components to adapting curricula to inquiry–
based instruction and the role that quality 
professional development has on student 
argumentation in agriscience. Based on the 
findings of this study, the following 
recommendations were made for teacher 
educators and curriculum developers in 
secondary school education: 

 
1. Because inquiry–based instruction is an 

effective method that promotes 
argumentation skills when delivered to 
secondary school agriscience students, 
teacher educators should model inquiry–
based instruction and incorporate 
argumentation skills.  

2. Teacher educators should provide in–service 
education opportunities for current teachers 
on inquiry–based instruction and student 
argumentation development.  

3. Inquiry–based curricula and lesson plans 
that use this form of instruction should be 
developed to further the use of this teaching 
method. 

4. Teacher educators should provide direct 
instruction for the development of higher 
scientific reasoning and argumentation skills 
in their preservice program and provide 
professional development for in–service 
teachers. 
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Based on the findings of this study, the 
following recommendations were made for 
practitioners in secondary school agriscience 
education: 

 
1. Strong consideration should be given to 

attend the NATAA professional 
development workshops and learn inquiry–
based instruction.  

2. Agriscience courses should include direct 
instruction on argumentation skills. This 
instruction should include a focus on the 
development of the argumentation 
instrument in combination of agricultural 
contextual problems that students support 
with research data they collect or review 
from basic agriculture and science journals. 
 
While this study provides conclusions 

regarding its objectives and hypothesis, the 
study also developed recommendations for 
further research, including: 

 
1. More experimental studies are needed in 

agricultural education investigating the best 
methods to teach agriscience education. 
Replication of this study involving a 

different group of teachers and different 
content focus will add to the body of 
knowledge for the profession. 

2. A model for inquiry–based instruction 
integration is worthy of development due to 
the identified effectiveness of this teaching 
method. 

3. Replication of this study comparing inquiry–
based instruction with other teaching 
methods may provide insight into how to 
best teach agriscience.  

4. This study examined the effect of the 
teaching methods on argumentation skills 
following instruction. This study should be 
replicated to investigate the effects of these 
treatments on long–term retention of content 
knowledge achievement, argumentation 
skills, and scientific reasoning.  

5. This study did not assess student attitude 
toward the methods of instruction or the 
change in attitude toward science when 
learning under inquiry–based instruction. 
Further research should be conducted to 
determine how these teaching methods 
affect student attitude, motivation, and self–
efficacy. 
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Modern adolescents are faced with a variety of choices regarding how to spend their free time.  As 
recruitment and increased student participation continues to be a major priority of the National FFA 
Organization, it is essential to explore the reasons why students make the choice to become or not to 
become a member of FFA.  This study was a part of a larger, collective case study of members and non–
members in school–based agricultural education programs located in ten small town, rural, and urban 
fringe schools across Illinois.  The purpose of the study was to explore what influences students’ decision 
to join or not join the National FFA Organization.  Students in this collective case study participated in 
semi–structured focus group interviews, individual interviews, and completed questionnaires.  Four 
themes emerged as reasons to join FFA and three themes emerged as major reasons non–members 
elected not to participate in the FFA.  Implications and recommendations concerning marketing of and 
recruitment for FFA programs were discussed. 
 
Keywords: FFA; school–based agricultural education; youth development; adolescent youth 
 
 

Introduction 
 

Positive youth development is a crucial 
element in maintaining a progressive society 
(Lerner, 2009).  Numerous youth development 
activities have been established in a variety of 
contexts to provide “healthy” opportunities for 
youth to cultivate positive experiences and 
develop life, career, and personal skills 
(Mahoney, Larson, & Eccles, 2008; Morrissey & 
Werner–Wilson, 2005).  While from different 
disciplines and settings, many youth 
organizations share similar goals, structures, and 
benefits.  For example, community youth 
organizations such as Boys and Girls Clubs of 
America or Boy Scouts of America aim to 
improve youth academic performance and pro–
social behaviors while also cultivating youth–
adult relationships (Caldwell, Baldwin, Walls, & 
Smith, 2004; de Kanter, 2001; Gilman, Meyers 
& Perez, 2004; Heath & Roach, 1999; Jones & 
Perkins, 2005; Rhodes, 2004).  Organized 
athletic activities for youth are intended to 

develop skills such teamwork, work ethic, 
responsibility, and accountability (Lerner, 2009).  
Career and technical student organizations 
(CTSO’s) are organizations associated with 
career technical education courses to enhance 
student’s academic knowledge and 
employability skills learned in the classroom 
(Zirkle & Connors, 2003).  The National FFA 
Organization (FFA) is a career and technical 
student organization which contains components 
emphasizing agricultural knowledge, citizenship, 
leadership, and life skills (Brown, 2002; 
Dormody & Seevers, 1994; Horstmeier & 
Ricketts, 2009; Larson, Hansen, & Walker, 
2005; Miller, Anderson, Swafford, & Seibel, 
2007; Wood, Larson, & Brown, 2009).  FFA is 
currently one of the largest youth development 
organizations available in U.S. public schools 
providing numerous positive youth development 
opportunities to students enrolled in school–
based agricultural education programs (National 
FFA Organization, 2010). 
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 In the later 20th century FFA faced 
concerns about declining enrollment and narrow 
membership demographics.  Changes made at 
the national level of FFA—including altering the 
organization name and programming available 
to student members—began in 1988 and have 
been continuously updated until the present day.  
These changes were intended to reverse the 
declining enrollment trend by expanding the 
image of FFA beyond production agriculture to 
attract a larger, more diverse group of students 
possessing a broad range of backgrounds and 
interests (National FFA Organization, 2010; 
National Research Council, 1988).  From 2005 
to 2009, FFA membership nationwide 
continually increased despite fluctuating student 
enrollment in school–based agricultural 
education courses (Brown, 2010).  It must be 
cautioned, however, there was an overall 
decrease in the percentage of agricultural 
education students enrolled as FFA members 
during that same time period (Brown, 2010).  
Furthermore, less than 6% of all secondary 
school students in the United States were 
enrolled in school–based agricultural education 
from 2005–2009 (National Center for 
Educational Statistics, 2011).  Although FFA 
has increased its’ number of members in recent 
years, FFA continues to serve a relatively small 
group consisting of rural to small town 
Caucasian students across the United States 
(Rayfield, Compton, Doerfert, Fraze, & Akers, 
2008).   

Failing to address issues related to FFA 
membership could result in potential 
consequences, including lost or reduced funding 
for local, state, and national FFA programs; 
restricted youth development opportunities 
offered by FFA; lower teacher salaries due to 
reduced responsibilities; and decreased support 
and maintenance of current programs (Hoover & 
Scanlon, 1991; National FFA Organization, 
2010).  Previous studies on enrollment and 
retention issues in FFA have shown factors for 
not joining include peer influence, lack of time 
or money, lack of student interest, and negative 
perception of the organization and/or the 
agricultural industry (Croom & Flowers, 2001; 
Hoover & Scanlon, 1991; Rayfield et al., 2008; 
Stoller & Knobloch, 2005; Talbert & 
Balschweid, 2004).  Research focusing on 
current students’ perceptions of and knowledge 
about FFA is warranted to continue serving 

youth audiences while also expanding FFA to 
provide development opportunities to students 
who have not experienced what FFA has to 
offer.  Therefore, it is essential to understand 
what factors influence students’ decision to join 
and not to join the National FFA Organization. 

 
Theoretical Framework  

 
The understanding of human development 

requires dynamic empirical examination to 
adequately explain human actions (Lerner, 
Lewin–Bizan, & Warren, 2011).  The 
psychological, physical, and sociological 
influences should all be considered to 
appropriately investigate human behavioral 
phenomena (Lerner, Dowling, & Chaudhuri, 
2005).  The decisions of adolescents to 
participate or not participate in FFA was 
approached using a three dimensional model.  
Participation was evaluated in terms of youth 
motivation and need attainment (psychological), 
adolescent needs and opportunity (physical), and 
perceived benefits and influences for 
participation (sociological).  To this end, 
participation was investigated along 
psychological, physical, and sociological 
concepts.    

The psychological component of the 
theoretical model deals with three theories 
associated with youth program involvement and 
engagement: Maslow’s hierarchy of needs, 
McClelland’s theory on human motivation, and 
expectancy–value theory as espoused by Eccles 
and Wigfield (2002).  The basis of Maslow’s 
hierarchy of needs theory proposes physical, 
physiological, and emotional needs are 
necessary for positive human functioning and 
are impossible to disconnect from one another 
(Maslow, 1970).  Maslow believed needs 
progress at different levels and life stages; only 
after one set of identified needs has been 
satisfied can another level be identified and met.  
The very basic need of Maslow’s hierarchy is 
concerned with physiological well–being.  Once 
the need of physiological well–being is met, an 
individual can progress onward to aesthetic and 
ultimately self–actualized needs.  Specific needs 
which are of specific concern for this study 
include safety, esteem, cognitive, and self–
actualization needs due to the association these 
needs have with the eight features of settings 
and environments likely to promote 
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opportunities for positive youth development 
(National Research Council and Institute of 
Medicine, 2002).  The eight features include: 
physical and psychological safety, appropriate 
structure, supportive relationships, opportunities 
to belong, positive social norms, support for 
efficacy and mattering, opportunities for skill 
building, and integration of family, school, and 
community efforts (Bartko & Eccles, 2003; 
Boyle, 2002; Morrissey & Werner–Wilson, 
2005). 

Maslow’s work has frequently been used as 
the basis for motivational studies under the 
assumption biological and physiological needs 
can motivate individuals to seek out 
opportunities in which their needs can be filled.  
FFA has been shown to provide the structure 
and opportunities for adolescents to realize and 
achieve personal goals and engage in 
meaningful activities, potentially fulfilling the 
individual’s self–actualization, esteem, and 
cognitive needs (Croom & Flowers, 2001).  In 
addition, FFA provides opportunities to achieve 
a sense of belonging and meaningful 
relationships, which deal with belonging needs 
(Anderson–Butcher & Conroy, 2002; Coleman, 
1978; Gilman et al., 2004; Kelley, 2003; 
Maslow, 1970).  Maslow’s hierarchy of needs 
provides a similar framework to the eight 
conditions conducive to positive youth 
development.  In order to consider adolescent 
development and motivation for participation, 
one must first consider how the physical, 
physiological, and emotional needs of 
adolescents are fulfilled.  

A theorist of human motivation, McClelland 
(1985) proposed behavior as a function of the 
pressures of internal and external environments 
on the psyche that reveal themselves as 
motivation (McClelland, 1985).  Motivation is 
of specific interest in youth organizations and is 
described in terms of needs for achievement, 
power, and affiliation.  Previous studies on 
youth motivation have utilized McClelland’s 
concept to investigate youth motivation to 
participate in youth organizations by addressing 
one of the three needs (Freeman, 1994; 
McClelland, 1985; Turner & Herren, 1997). 
McClelland (1985) provides a model to consider 
youth programming participation based on the 
needs of the individual student level and 
addresses the components of intrinsic motivators 
which impact subsequent behaviors.  Whereas 

Maslow provides insight into thinking about 
participation as a means to fulfill general 
developmental needs, McClelland offers insight 
into what internal and external factors are 
influencing adolescents’ decisions (McClelland, 
1985).   

Expectancy–value theory, a sub–theory of 
human motivational theory, is concerned with 
motivation for decision–making as a type of 
cost–benefit relationship (Eccles and Wigfield, 
2002).  Choices are influenced by perceived 
negative and positive benefits as well as 
perceived cost in time, energy, or other 
opportunities for engagement which are lost by 
choosing one option over another (Eccles & 
Wigfield, 2002; Stoller & Knobloch, 2005).  The 
expectancy–value theory provided a framework 
in which to envision how adolescents 
internalized needs and subsequently made 
decisions about participation in youth 
programming.   

The physical component of the model is 
concerned with adolescent development through 
the lens of positive youth development, life 
satisfaction, and sense of well–being.  
According to adolescent development theory, 
positive youth development occurs within a 
connected person–context regulatory process 
(Lerner, Brentano, Dowling, & Anderson, 
2002).  Positive youth development programs 
promote pro–social behaviors (Morrissey & 
Werner–Wilson, 2005; Hansen, Larson, & 
Dworkin, 2003), reduce truant behaviors 
(Anderson–Butcher, Newsome, & Ferrari, 2003; 
Bartko & Eccles, 2003; Hansen et al., 2003; 
Kelley, 2003; Mahoney, 2000), create conditions 
for “thriving” adolescents (Lerner et al., 2002), 
and enable the development of necessary skills 
and dispositions needed for productive 
adulthood such as initiative, positive self–image, 
and critical thinking skills (Burt, 2002; Dworkin, 
Larson, & Hansen, 2003; Granger, 2002; Hansen 
et al., 2003; Larson, 2000; Meeus, 1996).   

The inclusion of life satisfaction and well–
being corresponds to the psychological 
component discussed earlier because research on 
youth programs has been shown to promote 
positive cognitive functioning and adjustment 
(Fletcher, Nickerson, & Wright, 2003; Gilman et 
al., 2004; Huebner, Suldo, Smith & McKnight, 
2004; Kelley, 2003).  In particular, positive 
relationships with peers and adults were shown 
to be of significant value to healthier 
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psychological functioning in adolescent youth 
(Kelley, 2003).  The importance of positive 
youth development, life satisfaction, and well–
being emphasizes the connection between 
psychological components and the sociological 
components of youth programs. 

The sociological component of the 
theoretical model provides some overlap 
between the physical and psychological aspects.  
A factor shown to have a large influence on 
student enrollment and participation in after–
school programs has been peer and family 
influence.  Peer and family can especially 
influence adolescents’ youth program 
participation, especially when compounded by a 
programs’ perceived image (Anderson–Butcher 
et al., 2003; Borden, Perkins, Villarruel, & 
Stone, 2005; Eccles, Barber, Stone, & Hunt, 
2003; Fletcher, Elder, & Mekos, 2000; Huebner 
& Mancini, 2003; Ryan, 2000).  Youth can be 
potentially influenced to join and participate in 
programs based on the reputation of the 
activities as well as how peers would react to 
knowing they had participated in a particular 
program (Borden, Perkins, Villarruel, & Stone, 
2005).  The same phenomena can be seen in 
FFA programming where the perception of 
benefits gained from a program and the image of 
the organization can effect student participation 
(Croom & Flowers, 2001).    

Students will be influenced to participate in 
activities according to how well the activity 
aligns with a student’s expectancy and task 
beliefs (Eccles et al., 2003; Stoller & Knobloch, 
2005).  On certain levels, the decision to 
participate in activities is individual and is based 
on intrinsic motivation, self–identity, or self–
realization (Coleman, 1978; Mitchell, 1975).  
However, studies have identified previous 
participation (Borden et al., 2005; Morrissey & 
Werner–Wilson, 2005), quality of adult/staff 
interactions (Borden et al., 2005; Anderson–
Butcher, 2003; Jones & Perkins, 2005), parental 
support and reinforcement (Anderson–Butcher 
et al., 2003; Fletcher et al., 2000) and peer 
groups impact how likely a student will 
participate in a program (Anderson–Butcher et 
al., 2003; Eccles et al., 2003; Ryan, 2000).   

Psychological, physical, and sociological 
theories of human development attempt to 
explain factors that potentially influence or 
discourage youth to participate in any given 
activity.  The current study is based on a 
combination of these theories in an attempt to 
holistically examine why students decide to 
participate or not participate in FFA 
programming.  The theoretical model of the 
current study is displayed in Figure 1. 
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Figure 1.  Theoretical Framework of Factors Influencing Students’ Decision to Participate in FFA 
 
 

Purpose and Research Questions 
 

The purpose of this study was to identify 
what influences students’ decision to participate 
or not participate in FFA.  This purpose was 
achieved by utilizing the following research 
objectives: 

 
1. Explore the factors influencing youth to 

participate in FFA.   
2. Explore the factors discouraging youth to 

participate in FFA. 

Methods 
 

This qualitative study was part of a 
collective case study investigation that utilized a 
combination of questionnaire and interview 
techniques as a multi–method approach to 
collect data (Fontana & Frey, 1994).  The 
researchers used purposive sampling to identify 
schools with active FFA programs and student 
participants.  Schools were identified through 
the Illinois Agricultural Education website by 
first searching for state–approved agricultural 
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education programs.  A list of possible schools 
was populated to represent a diverse sample of 
community settings (small town, rural, & urban 
fringe), school enrollment, socioeconomic 
status, student ethnicity, school graduation rate, 
and number of FFA members.  Fifteen schools 
were chosen by the researchers based on the 
reputation of the school for having a strong, 
comprehensive agricultural education program.  
Of the fifteen schools identified, two were 
uninterested in participating and three were 
unable to participate, leaving 10 schools as cases 
in this collective case study.   

Twelve to twenty FFA members were 
chosen per school to complete focus group 
interviews, individual interviews, and 
questionnaires regarding their participation in 
FFA.  Data were collected from groups of 
current FFA members and groups of non–FFA 
members at each of the 10 participating schools.  
FFA members were chosen at the discretion of 
the agriculture teacher(s) at each school to 
represent students in all grade levels who were 
currently involved with FFA chapter 
programming.  Six to twenty–six non–FFA 
members were chosen per school to complete 
focus group interviews, individual interviews, 
and questionnaires regarding their non–
participation in FFA.  Non–FFA members were 
chosen through collaboration between the 
agriculture teacher(s) and non–agriculture 
teachers within each school. Non–FFA members 
were chosen at random from concurrent non–
agriculture courses to represent all grade levels.  
A total of 170 FFA members and 154 non–FFA 
members compiled the final number of students 
completing focus group interviews, individual 
interviews, and questionnaires across all ten 
participating schools. 

Participating schools had an average total 
school enrollment of 435 students between 
grades 9 through 12 and ranged from 132 to 954 
students.  Participating schools had an average 
FFA chapter membership of 77 students 
between grades 9 through 12 and ranged from 
25 to 205 FFA members. Six schools were 
determined to be located in rural areas, 2 schools 
were considered to be located in a small town, 
and 2 schools were considered to be located in 
an urban fringe.  FFA members were 
predominantly male (n = 112, 65.80%), were 
mostly White (n = 165, 97.00%), were largely in 
their freshman or sophomore years of high 

school (n = 105, 62.2%), and mostly identified 
themselves having a rural farm or rural non–
farm home setting (n = 101, 59.50%).  Non–
FFA members were predominantly male (n = 87, 
56.50%), were mostly White (n = 148, 96.10%), 
were largely in their freshman or sophomore 
years of high school (n = 95, 61.00%), and 
mostly identified themselves as having a small 
town home setting (n = 116, 75.20%). 

The researchers executed data collection on–
site during regularly scheduled agriculture 
classes at all ten schools.  All 10 focus group 
interviews were each approximately one hour in 
duration and were semi–structured with 
questions aimed to provide a rich description of 
students’ reasons for participating or not 
participating in FFA.  Individual interviews were 
conducted to provide more in–depth exploration 
of the available data in member and non–
member groups.  Semi–structured individual 
interviews lasted 30 minutes to one hour each 
and were conducted after the focus group 
interviews.  The study utilized data triangulation 
in order to provide a variety of data sources 
(Creswell, 2007; Denzin & Lincoln, 1994). 

The student and focus group interviews were 
audiotaped, transcribed verbatim, and organized 
by school and group (member or non–member).  
All transcripts were analyzed using an open 
coding or generative analysis method (Denzin & 
Lincoln, 1994; Kerlin, 2002).  More specific 
patterns were gleaned from the original 
impressions around themes of:  participation 
influencers, described benefits, program 
perceptions, motivation for participation, and 
obstacles to participation.  On the third read, the 
researchers refined the patterns built from the 
first two readings and noted student responses in 
support of those patterns.  To ensure the 
believability and credibility of the findings, the 
researchers kept a reflexive journal, took field 
notes before and after the visits, directly 
transcribed the findings and kept a document 
trail, cross referenced the findings from the 
interviews with the questionnaire data, and met 
regularly with an advising researcher regarding 
the trustworthiness of the themes that emerged.  
It is important to note this study is qualitative in 
nature and findings cannot be generalized 
beyond the participants in the study.  However, 
the findings can serve to enlighten other groups 
with similar characteristics as the participants.   
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Findings 
 

Four major themes emerged from the 
findings in regard to why youth choose to 
participate in FFA: encouragement from others, 
personal gain, social component, and fun and 
travel. 
 
Theme 1: Encouragement from Others 

Students described a variety of reasons why 
they decided to participate in FFA.  When asked 
how they had first heard about the FFA program 
and what made them want to join, students 
responded through friends, relatives, teachers or 
siblings.  As one member stated, “all my friends 
were doing it and both my brothers did it.” 
Another member said “my brother had [teacher 
name] and said she was really good and that it 
was a good thing to get into if I was looking at 
farming later on.”  The support of the family in 
students’ decision to join was also reported as 
being a factor.  Support was described not only 
in terms of deciding to participate but also in 
level of participation in activities.  One member 
explained “if you’ve got someone there 
supporting you and appreciating the fact that you 
are doing something, trying to help and make 
something of yourself, it helps so much.” 

While family and friends provided 
motivation to join based on encouragement and 
suggestions, the teacher's impact on students’ 
decision to join FFA was often reported while 
explaining the benefits of membership as a 
reflection of the teacher’s reputation or 
camaraderie with students.  The reputation and 
opinion of the teacher from siblings or past 
participants had an impact on a number of 
students’ reasons for joining the program.  “My 
brothers told me about Ms. [teacher name] and 
said she was really cool” was a sentiment 
common among many FFA members.   
 
Theme 2: Personal Gain 

Both members and non–members of FFA 
described they felt one of the best reasons to join 
the program would be the opportunity for 
personal gain.  Members and non–members felt 
FFA provided personal gain in many facets 
including experiences to put on college 
application or résumés, developing a variety of 
skills, and getting out of school for FFA 
activities.    

Common sentiments expressed by students 
in the member group were “I want to go into an 
agricultural career and that’s the reason why I 
wanted to join.  [FFA] gives me more 
background on it” and “this teaches you 
something you can use in an agricultural job.”  
Many non–members acknowledged the potential 
benefits of participation in FFA.   “It would look 
good on a college application” was echoed by a 
number of non–members.  Discussions with 
members and non–members around FFA 
activities resulted in comments such as “I’m sure 
it would help in an interview” and “you meet 
people who will help you out…gives you 
connections in certain places.” 

Members and non–members noted they felt 
the FFA provided benefits to students who 
weren’t considering an agriculturally–related 
career.  Typical member responses would be 
similar to a sentiment expressed by a student 
who said “yes, you learn how to run things on 
farms, jobs and responsibility…how to talk to 
people, public speaking, getting motivation to 
work, and dealing with groups…being able to 
work with others.”  Students in the non–member 
group talked about general skills gained through 
FFA participation. This included comments such 
as “they do a lot of contests…you need to learn 
how to work as a team and talk to people” or 
“there’s a lot of speeches and leadership stuff.” 

Non–members often focused on FFA 
programming as having only benefits for 
students with agricultural backgrounds or 
agricultural career intentions.  “It’s all farming 
kids…[to be a member] you need some ag 
background” and “if you’re going into plants or 
something…plants, soil, farming…if you are 
going to own a farm you’re going to need it” 
were common responses.  Within comments like 
these was an awareness of the importance of 
learning general agriculture knowledge for 
career preparation. 

Opportunities to develop professional and 
personal skills were reported as being influential 
when considering participation as well as a 
benefit gained from membership.   Common 
skill areas discussed by both member and non–
member groups included the development of 
communication, organizational, leadership, and 
social skills through specific FFA events and 
related activities.  A member stated one of the 
biggest benefits she gained was being able to 
communicate and interact with others.  “Like 



Phelps, Henry, & Bird  Factors Influencing or… 

 

Journal of Agricultural Education 77 Volume 53, Number 2, 2012 

 

going to Ag Legislative Day and meeting my 
representative…. having to shake hands with 
people and mingle…being able to have a 
conversation without getting nervous.”  A 
majority of non–members mentioned 
communication skills were gained as a result of 
contest judging and speaking.  Members 
believed teamwork, work ethic, time–
management and organizational skills were 
gained during FFA programming.  “General life 
skills” was also a phrase used consistently in 
both member and non–member groups to 
distinguish skills learned within FFA 
programming.  In the words of one FFA 
member, “I think you learn skills when you’re in 
a group of people….like in class you learn facts 
and stuff, how to do things.  In [FFA career 
development event] you learn more about 
teamwork and dedication ….”  
 
Theme 3: Social Component 

The social component of FFA was a 
common description from members when asked 
what they liked about participation in FFA or 
why they continued to participate.  Feelings of 
belonging and being a part of something 
important was voiced by a number of FFA 
members.   One student stated he enjoyed being 
in FFA because the people are like him, “laid–
back and easy going” and he feels welcomed 
and comfortable going to FFA events.  “I go to 
the state fair and it’s just a blast.  You get to 
meet a whole bunch of cool people,” stated one 
member when asked what they enjoyed about 
FFA.     

The ability and opportunity to spend time 
with friends was mentioned by both members 
and non–members when discussing the reasons 
why they would join an organization or club.  “I 
joined because my friend was in it…” or “I 
knew the people in it” were common sentiments 
echoed by a number of members.  One member 
expressed “I wouldn’t suggest joining to my 
friend if I wasn’t in it,” while another member 
stated “if I had to decide between two 
clubs…it’d be the people.”  Another member 
added they would have to consider “who’s in it 
and what you’re going to be doing.”  One 
member who transferred from a larger city 
explained “you get to meet a whole lot of great 
people from different places and it really helped 
when I was new to get to know the [agriculture] 
teachers and [FFA members] like that.”   

Theme 4: Fun and Travel 
Members stated they had joined, and non–

members stated they would consider joining 
FFA, because of the kinds of activities and 
experiences FFA provides.  Many non–members 
found the frequency in which FFA members are 
excused from school for FFA events to be a 
perceived benefit of FFA membership.  Both 
members and non–members reported the “fun 
activities” were a major influence and benefit to 
FFA membership.  Numerous “fun” FFA 
activities were identified such as school petting 
zoos, milk–chugging or pie–eating contests as 
fundraisers, tractor pulls, community outreach 
events such as plant or bake sales, lock–ins, 
movie nights, or community breakfasts.  While 
not always directly linked to agriculture, these 
FFA sponsored activities were highlighted by 
members and non–members as being engaging 
and interesting.  Members who participated in 
such events highlighted them as being good 
opportunities to help out the school or local 
community, to get involved in the organization, 
and to meet people.   

Over half of the non–members interviewed 
listed a benefit of FFA as learning outside the 
traditional classroom.  Members and non–
members often expressed travel as a major 
benefit for joining FFA as well as a means to 
learning outside the classroom.  The benefits of 
getting out of the classroom and taking learning 
into different environments was recognized by 
members and non–members as a benefit or 
reason for joining.  

Another benefit associated with leaving the 
classroom and engaging in outside activities was 
the opportunity for community engagement.  
Activities identified as the “most fun” to 
members involved community outreach 
activities.  Members expressed they had received 
the most pride and sense of accomplishment 
from providing a service to the community or 
school rather than winning contests.  In one 
example, four FFA members being interviewed 
spent ten minutes describing how they had 
helped raise money to provide three 
defibrillators for the school.  “We gave the 
school three of those things…that was cool to 
see how we could help out like that.”  A 
summary of factors influencing participation in 
FFA is displayed in Figure 2.  
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Figure 2. Summary of Factors Influencing Participation in FFA 
 
 

Theme 1: 

Encouragement from Others 

Members 

 

“My brother and Dad 

were both past FFA 

presidents…they got 

me interested in it and 

told me it would be a 

good idea to get 

involved.” 

Non–members 

 

“I switched social 

groups and I hang out 

with everybody that’s 

in FFA and they talk 

good about it.  It 

sounds like a lot of 

fun.” 

Theme 2: 

Personal Gain 

Members 

 

“You learn how to run 

things on farms…. 

how to talk to people, 

public speaking, 

getting motivation to 

work, and dealing with 

groups…being able to 

work with others.”     

Non–members 

 

“It would look good 

on a college 

application…” 

 

“I’m sure it would 

help in an interview.”  

 

“General life skills…” 

Theme 3: 

Social Component 

Members 

 

“You get to meet a 

whole bunch of people 

from different places.” 

  

“It’s nice knowing… 

people here like me.  

I’m comfortable here 

and we’re all friends 

outside the program.” 

Non–members 

 

 “If I had to decide 

between two 

clubs…..it’d be the 

people.”   

 

“…who’s in it and 

what you’re going to 

be doing.”   

Theme 4: 

Fun and Travel 

Members 

 

  “…fun activities…” 

 

“…that was cool to see 

how we could help out 

like that.” 

 

Non–members 

 

“They are always 

leaving and doing 

something…” 

 

“They got to go to the 

capital...that seemed 

cool.” 

 

Reasons Why Youth Choose to Participate in FFA 
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Three major themes emerged for why 

students would not want to become involved in 
FFA including: negative perception, apathy, and 
scheduling.    
 
Theme 1: Negative Perception  

While most of the non–members 
interviewed recognized there might be other 
benefits to participating in FFA, there were still 
misconceptions about the program.  “It’s all 
farmers and hicks” and “it’s a waste of time—
I’m not going into agriculture” were common 
views expressed by non–members as reasons 
why they didn’t join the FFA organization.  One 
member explained “I think some of them [non–
members] think we’re lucky because we get out 
of class.  But then some of them just don’t like 
the program because they’re not interested in ag 
and they just think it’s a farmers club.”  Non–
members discussed what they thought the 
program would be about.  One non–member 
noted, “I decided to give it a chance, but I just 
wasn’t interested in what they covered.”  
Another non–member responded, “I thought it 
was just a blow–off [organization].”  A different 
non–member stated he was asked to join but 
refused because “I’m a town boy.  I’m never 
going to be a farmer so I don’t need to know any 
of that…I wouldn’t be able to put it to use later 
on in my life.” 
 
Theme 2: Apathy 

Personal preferences and interests played a 
large role in student’s motivation and decisions 
to join organizations.  When asked if they had 
ever considered joining FFA, around half of the 
non–members explained they didn’t join because 
they weren’t interested, didn’t care, or didn’t see 
the value in participating.  In the words of one 
non–member, “I just didn’t think I’d be a useful 
member of FFA.  I just don’t like to do stuff.” 
Non–members said FFA may take a lot of time 
coupled with increased course loads, making it 

difficult for students to participate in other non–
FFA extracurricular activities.  When members 
and non–members compared FFA to other 
school organizations, the consensus was FFA 
took a lot of time when compared to other 
school organizations.   Some members found 
FFA to be limiting because it allowed 
participation in just one or two organizations.  
Many non–members believed high school was 
an opportunity to be less involved or “lazy” 
before entering college or the work force, which 
were believed to be points in life when 
individuals possess a higher level of 
responsibility.  One non–member stated, “I’m 
just a lazy person.  Not so much that I wouldn’t 
want to do it [FFA], but I just figure I can be 
lazy.  When you get to college you can’t be 
lazy.” 
 
Theme 3: Scheduling  

Personal preferences were not the only 
barrier to participating in FFA.  Over half of 
students in both member and non–member 
groups mentioned the frustrations associated 
with finding time to fit an agriculture class, and 
subsequently FFA participation, into an already 
full class schedule.  The assumption among 
many member and non–member students was 
the school requirements were increasing, it was 
getting harder to get into college, and school 
officials were trying to make more classes 
mandatory for students.  More required courses 
left less room for electives courses, such as 
agriculture, and thus restricted students from 
participating in FFA programming.  Non–
members also felt like they didn’t have enough 
free time outside of school to participate in the 
FFA anyway.  Many of the non–members 
interviewed held part–time jobs, participated in 
athletic teams, or were involved in other 
activities, which prevented participation in FFA.  
A summary of factors discouraging participation 
in FFA is displayed in Figure 3.
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Figure 3. Summary of Factors Discouraging Participation in FFA 
 
 
Conclusions/Implications/Recommendations 

 
Students attributed participation in FFA to 

encouragement from classmates, friends, family, 
and/or school personnel; feelings they would 
personally gain from participation; social 
components and how fun they judge the 
available activities to be; and the structure of the 
FFA program.  The greatest influences for non–
participation included negative perception of the 

program, apathy towards FFA, and lack of time.  
As presented in the literature, previous studies 
have shown an awareness of, or interest in, 
agricultural issues to be a factor which has an 
effect on student enrollment (Gliem & Gliem, 
2000; Myers, Dyer, & Breja, 2003; Stoller & 
Knobloch, 2005; Talbert & Balschweid, 2004).  
Other factors shown to impact student 
enrollment in youth development programs 
include a sense of belonging, peer groups, 

Reasons Why Youth Choose Not to Participate in FFA 
 

Theme 1: 

Negative Perception  

 

Members 

 

“We’re all farmers or 

hicks to them…”  

 

“They think we’re all 

ag.” 

 

“We’re too cool for 

them…”   

Non–members 

 

“…hicks, hillbillies 

and farmers…” 

 

“I’m not going into 

agriculture…why 

would I join?” 

Theme 2: 

Apathy 

Members 

 

“Even if they would be 

having fun, they just 

aren’t interested.  It 

isn’t much to them.” 

Non–members 

 

“I’m just not 

interested…” 

 

“I just didn’t think I’d 

be a useful member of 

FFA…” 

Theme 3: 

Scheduling 

Members 

 

“It was hard to find 

time to fit it in…that’s 

why I didn’t do it last 

year…I didn’t have 

time.” 

Non–members 

 

“…don’t have any 

room to take 

[agriculture] classes.” 
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parental influences, image of the topic or 
program, and perceived future value (Anderson–
Butcher & Conroy, 2002; Croom & Flowers, 
2001; Fletcher et al., 2000; Gliem & Gliem, 
2000; Hoover & Scanlon, 1991; Larson, 2000; 
Ryan, 2000; Stoller & Knobloch, 2005).  

While students in non–member groups 
expressed an interest in joining or participating 
in the FFA, scheduling was a major deterrent to 
participation for both members and non–
members.  The class requisites and lack of 
flexibility in planning course loads was a source 
of concern and frustration for program 
participation in both student groups.  For 
members and non–members, lack of time was a 
big influence on whether an individual 
participated or not.  Many students expressed it 
is hard to become involved with FFA 
programming due to no room to fit an 
agricultural class into an already tight schedule.  
This is not surprising because high school 
graduation requirements have continued to 
increase nationwide during the past two decades 
(U.S. Department of Education, 2011).  This 
finding implies school–based agricultural 
education courses, and ultimately FFA 
programming participation, may become more 
difficult for students to schedule as graduation 
requirements increase.  A struggle for course 
accommodation in schools will certainly be a 
challenge in the future if this trend continues.  It 
is recommended that proponents of school–
based agricultural education and FFA on the 
local, state, and federal level continue to express 
benefits of programming to these stakeholders.  
It is further recommended that agricultural 
teacher educators prepare future teachers to take 
on the challenge of promoting their local 
program to accommodate a broad range of 
individuals.  Future research similar to this study 
could potentially “build the case” for the 
benefits associated with agricultural education 
and FFA. 

The negative perception and stereotype of 
FFA has been a reoccurring issue in recent 
organization history.  While the National FFA 
Organization has taken measures to broaden the 

scope of FFA programming and benefits to more 
diverse populations, many students interviewed 
believe FFA is still an organization for 
“farmers.”  As noted by the common response of 
non–members describing FFA members as 
hicks, hillbillies, and farmers, the production 
agriculture stereotype overshadowed the 
additional benefits gained from participating in 
agricultural youth programs.  The implication 
made from this conclusion is that emphasizing 
all the benefits of FFA membership and 
inclusive recruiting of students could downplay 
negative stereotypes that impede participation.  
It is recommended that educators incorporate 
more inclusive marketing strategies to appeal to 
diverse student populations. The sociological 
aspect and benefits of participation can be 
utilized better in marketing to students for 
enrollment and recruitment.  Students can be 
influenced to join organizations based on a 
friend’s recommendation and/or presence.  
Agricultural teacher educators should make 
future teachers aware of these vital components 
to building and maintaining an effective FFA 
program which provides positive adolescent 
development to a broad range of students.   

This study provided insight on the current 
state of youth perceptions and decisions 
regarding participation in the FFA.  However, 
further research should be conducted on the 
linkages of youth motivation related to 
participation in FFA.  Replication of this study 
in urban and suburban areas could shed more 
light on why students choose to become 
involved, or vice versa, in FFA.  Continuing 
assessments detailing current perceptions, 
interests, needs, and wants of upcoming 
generations of adolescents could help maintain 
students’ personal interests in our ever–changing 
society.  From a broader view of adolescent 
development, further study into the structure, 
perceptions, and components of what would 
constitute an “ideal” youth development 
program for adolescent aged youth could 
strengthen the empirical base across multiple 
fields within education and positive youth 
development. 
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This descriptive correlation study sought to examine the relationships between verbal immediacy, 
nonverbal immediacy, self–efficacy and task value. Respondents assessed the verbal and nonverbal 
immediacy of their course instructor, and then assessed their personal self–efficacy and task value 
motivation. Results showed a significant positive relationship between verbal immediacy and self–efficacy 
(r = .334), nonverbal immediacy and self–efficacy (r = .209), verbal immediacy and task value (r = .234), 
and nonverbal immediacy and task value (r = .152). Based on the list of effect size descriptors for the 
magnitude of a correlation, developed by Hopkins (1997), the effect sizes between self–efficacy and 
verbal immediacy were considered moderate.  The effect sizes between nonverbal immediacy and self–
efficacy, and between verbal immediacy, nonverbal immediacy, and task value were considered small.  
Results indicated 11% of the variance in self–efficacy was explained by the verbal immediacy of teachers, 
and four percent of the variance in self–efficacy was explained by nonverbal immediacy. Specific to task 
value, six percent of the variance was explained by verbal immediacy and two percent by nonverbal 
immediacy. Results are discussed in light of the theoretical underpinnings and recommendations made 
for continued research.  
 
Keywords: verbal immediacy, non–verbal immediacy, self–efficacy, task value, agricultural education, 
college students 
 
 

Introduction 
 

Stefanou,  Perencevich,  DiCinto, and 
Turner (2004) stated that, “There is a recognized 
need for studies that provide rich details from 
the classroom to help expand our understanding 
of the relationships between student motivation, 
how such motivation is expressed, and 
instructional practices” (p. 98).   The theory of 
immediacy, operationally defined as behaviors 
that enhance closeness to and nonverbal 
interaction with others, considers and identifies 
verbal and nonverbal communication messages, 
yet is rarely connected with specific 
measurements of student motivation 
(Mehrabian, 1969).  The need exists to identify 
whether teacher immediacy is associated with 
corresponding self–efficacy and task value 
student motivation.  Wentzel and Wigfield 

(1998) stated that, “Researchers need to explore 
further how different classroom and 
interpersonal contexts influence students’ 
academic and social motivation” (p. 170).   
Based on the expressed need of previous 
researchers (Stefanou, et al., 2004; Wentzel & 
Wigfield, 1998), and research which supports 
the academic and personal benefits of both self–
efficacy and task value (Bandura, 1997; 
Christophel, 1990; Gorham, 1988; Schunk, 
1991; Zimmerman, 2000), the purpose of this 
study was to examine the relationship between 
immediacy behaviors and student self–efficacy 
and task value motivation. 

A review of the motivation and immediacy 
research in agricultural education revealed the 
need for further inquiry. Agricultural educators 
have examined self–efficacy of preservice 
teachers (Knobloch & Whittington, 2003a; 
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Roberts, Harlin, & Ricketts, 2006; Roberts, 
Mowen, Edgar, Harlin, & Briers, 2007; Wolf, 
Foster, & Birkenholz, 2008) and the self–
efficacy of current high school agriculture 
instructors (Blackburn & Robinson, 2008; 
Knobloch & Whittington, 2003b; Wolf, 2008), 
yet the researchers found only one agricultural 
education study which examined the relationship 
between instructor immediacy and student 
motivation (Velez & Cano, 2008). 

An examination of the relationship between 
instructor immediacy (verbal and nonverbal) and 
student motivation directly supports learning 
priority four of the National Research Agenda 
(Doerfert, 2011). Priority four of the National 
Research Agenda seeks to focus on, 
“meaningful, engaged learning in all 
environments” (Doerfert, 2011, p. 21).  
Specifically, the research agenda calls for 
research which examines the, “role of 
motivation, self-regulation, metacognition, 
and/or reflection in developing meaningful, 
engaged learning experiences across all 
agricultural education contexts” (Doerfert, 2011, 
p. 9).  This present study sought to examine the 
role of instructor communication in student 
motivation. Hofer (2006) stated that, “Knowing 
more about how students are motivated and what 
you can do to structure a class that positively 
affects student motivation can make a significant 
difference in student engagement and learning” 
(pp. 140–141). An examination of the 
relationship between instructor behaviors 
(immediacy) and student motivation may yield 
results which can be used to create a more 
meaningful and engaged learning environment 
for students within agricultural education.   

 
Theoretical Foundation 

 
The theoretical foundation for this research 

was grounded in the Implicit Communication 
Theory espoused by Albert Mehrabian, and the 
Social Cognitive Theory developed by Albert 
Bandura.  According to the Implicit 
Communication Theory, messages are 
constantly transmitted via a measure of verbal 
and non–verbal communication known as 
immediacy.  Mehrabian (1969) defined 
nonverbal immediacy as those communication 
behaviors that “enhance closeness to and 
nonverbal interaction with another” (p. 203) and 
verbal immediacy as the stylistic differences in 

expression from which we infer like or dislike.  
The Implicit Communication Theory and the 
underlying theory of Immediacy, provide a basis 
to identify and attempt to measure levels of 
verbal and nonverbal communication. 

Mehrabian postulated that “.  .  .  people 
rarely transmit implicitly the kinds of complex 
information that they can convey with words; 
rather, implicit communication deals primarily 
with the transmission of information about 
feelings and like–dislike or attitudes” 
(Mehrabian, 1981, p. 3).  Thus, Implicit 
Communication Theory deals with a wide 
variety of the symbols and the decoding process 
utilized by the observer to form emotional states, 
attitudes, likes–dislikes, and preferences. 
Whether recognized or not, implicit 
communication is present in all cultures and 
encompasses a wide variety of different aspects 
of speech which seem, whether intended or not, 
to convey expressions of feelings or attitudes. 
Anyone who has been a traveler in a foreign 
country has experienced the sometimes 
frustrating impact of implicit communication. 
For example, it is possible to learn a second 
language, and communicate in an 
understandable manner, yet still, by way of 
subtle nuances, convey inappropriate thoughts, 
feelings, or intentions.  

Implicit communication, defined by 
Mehrabian as nonverbal immediacy, refers to the 
ability of the instructors to convey affective 
feelings of warmth, closeness, and belonging 
(Richmond, Gorham, & McCroskey, 1987).  
Examples would include the use of eye contact, 
body position, physical proximity and body 
movement (Richmond, Gorham, & McCroskey, 
1987). 

Verbal immediacy, in contrast to nonverbal 
immediacy, refers to the verbal expressions used 
by teachers to develop within students a degree 
of like or dislike toward the teacher (Mehrabian, 
1981). Examples of verbal immediacy would 
include ownership statements (my/our class), 
inclusive references (we vs. I) and probability 
(will v. may) statements (Rubin, Palmgreen, & 
Sypher, 1994).  

Albert Bandura (1986) developed the Social 
Cognitive Theory of human development, 
grounded on the concept of triadic reciprocal 
determinism.  According to Pajares (2002), 
reciprocal determinism is the view that, “. . . (a) 
personal factors in the form of cognition, affect, 
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and biological events, (b) behavior, and (c) 
environmental influences create interactions that 
result in a triadic reciprocality ” (p. 1). In other 
words, Bandura believed that each of these 
factors interact with each other and form the 
basis for the social cognitive structure of an 
individual.  

Bandura used the term reciprocality to 
describe the unique interdependent nature of the 
three determinants.  All determinants can, and to 
some extent do, exert a multiplicity of influences 
on each other.  In addition, Bandura (1986) 
stated that “the relative influence exerted by the 
three sets of interacting factors will vary for 
different activities, different individuals, and 
different circumstances” (p. 24).  The practical 
benefit of Bandura’s reciprocal determinism 
allows counselors and therapists to direct efforts 
at either personal, behavioral, or environmental 
factors (Pajares, 2002).  Now, as opposed to the 
past psychodynamic, trait, and behaviorist 
theories, counselors were able to view the 
individuals, and their resulting behavior, as a 
blend of personal, behavioral, or environmental 
factors.   

Once Bandura identified individuals as 
having and exercising control over their 
thoughts, feelings, and actions, he began 
developing a theory to address people’s beliefs 
in their own ability to succeed in a task.  
Bandura conceptualized his ideas as the Theory 
of Self–Efficacy (Bandura, 1986). 

The concept of self–efficacy was defined by 
Bandura (1986) as, “. . . people’s judgments of 
their capabilities to organize and execute courses 
of action required to attain designated types of 
performances.  It [self–efficacy] is concerned 
not with the skills one has but with judgments of 
what one can do with whatever skills one 
possesses” (p. 391).  Self–efficacy forms the 
practical and useful basis for the social cognitive 
theory by emphasizing the interactive nature of 
human agency, thus allowing counselors, 
teachers, therapists and others to develop 
interventions and modifications to improve the 
psychological wellbeing of the individual.  
Bandura (1997) stated:  

 
Self–efficacy theory provides explicit 
guidelines on how to enable people to 
exercise influence over how they live their 
lives.  A theory that can be readily used to 
enhance human efficacy has much greater 

social utility than theories that provide 
correlates of perceived control but have little 
to say about how to foster desired changes. 
(p. 10)   

 
The third theoretical foundation, for this 

research was grounded on the Theory of 
Expectancy–Value.  While the Theory of 
Expectancy–Value has had numerous authors, 
the researchers chose to focus on the Eccles et 
al. (1983) model of expectancy–value.  The 
Eccles et al. model focuses more on the 
academic implications of expectancy–value and 
emphasizes two important predictors of 
academic behavior: expectancies for success and 
the subjective task value associated with the task 
(Schunk, Pintrich, & Meece, 2008). The purpose 
of the current research was to focus on the 
aspect of task value.  Eccles (2005) defined task 
value as, “. . . a quality of the task that 
contributes to the increasing or decreasing 
probability that an individual will select it” (p. 
109). In other words, an individual will pursue a 
given task only if the value they place in that 
task is high. For example, a teacher might have 
an extremely bright student in a course, who, for 
lack of valuing the task or subject, refuses to 
participate and performs poorly.  The student 
may have great potential, but without the 
corresponding task value, the potential will not 
be realized. According to Eccles (2005), and 
Wigfield and Eccles (2002), task value can be 
further subdivided into four components: 
attainment value, intrinsic or interest value, 
utility value, and cost value. 
 

Conceptual Framework 
 

Review of existing research related to verbal 
immediacy, nonverbal immediacy, self–efficacy, 
and task value points to both the importance and 
need for further research. Verbal immediacy has 
demonstrated an association with effective 
teaching, student motivation, affective learning, 
and perceived cognition (Christophel, 1990; 
Gorham, 1988).  A myriad of other research 
studies have documented that the verbal 
immediacy of instructors increased student 
cognitive, affective, and behavioral learning 
(Christophel, 1990; Gorham, 1988; Gorham & 
Christophel, 1990; Plax, Kearney, McCroskey, 
& Richmond, 1986). 
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Nonverbal immediacy has been linked to 
student motivation; however, the preponderance 
of studies analyzing the relationships between 
nonverbal immediacy and student motivation 
utilized a general measure of trait and state 
motivation.  Christophel (1990) stated that 
nonverbal immediacy appeared to directly 
influence student perceptions of the instructor 
and tendency to enroll again, as well as student 
state and trait motivation.  Frymier and Houser 
(2000) discovered correlations of .38 between 
teacher nonverbal immediacy and state 
motivation, and correlations of .45 between 
verbal immediacy and state motivation.  
Richmond (1990) documented a .38 correlation 
between the combined constructs of verbal and 
nonverbal immediacy and student motivation.  

It is important to recognize that, in the 
previously mentioned studies (Christophel, 
1990; Frymier & Houser, 2000; Richmond, 
1990) trait and state motivation are very broad, 
non–specific measures which may lack the 
ability to discriminate between the various types 
of motivation.  One study, specific to 
agricultural education, did examine verbal and 
nonverbal immediacy in relation to approach–
avoidance and expectancy–value motivation 
(Velez & Cano, 2008).  Results indicated a 
moderate relationship between expectancy–
value and nonverbal immediacy and a low 
association between verbal immediacy and 
expectancy–value.   

In regards to motivational constructs, self–
efficacy and task value represent two important 
aspects of motivation.  Self–efficacy has been 
linked to many educational benefits for students 
including gains in student persistence and skill 
acquisition (Schunk, 1991), increases in 
academic performance and persistence (Multon, 
Brown, & Lent, 1991) and gains in student 
achievement and effort (Bandura, 1997; 
Zimmerman, 2000). Multon, Brown and Lent 
(1991) examined 39 different self–efficacy 
studies and concluded that, “ . . . across various 
types of student samples, designs, and criterion 
measures, self–efficacy beliefs account for 
approximately 14% of the variance in students’ 
academic performance and approximately 12% 
of the variance in their academic persistence” (p. 
34).   

 Task value is related to, yet distinct, from 
self–efficacy in that students may feel able to 
complete a specific task (efficacy) yet may not 

complete the task because they have no reason 
or incentive to do so (task value) (Wentzel & 
Wigfield, 1998).  Task value provides the 
impetus, and is the catalyst for attempting a task.  
Eccles et al. (1983) discovered that the task 
value beliefs of students predicted both intention 
and actual decisions to continue in a particular 
course of study, and Pintrich (1994) identified 
task value as a motivational construct highly 
sensitive to particular tasks and context. 

The paucity of research examining specific 
motivational constructs, and the research support 
for the benefits of immediacy, self–efficacy, and 
task value, establishes a need for further 
research.  Allen, Witt, and Wheeless (2006) 
conducted a meta–analysis examining teacher 
immediacy as a motivational factor in student 
learning and concluded that, “The research 
outcome in this report continues to justify 
attention to teacher immediacy as an aspect of 
classroom behavior that can improve learning 
outcomes by increasing student motivation” (p. 
28). 
 

Purpose 
 

The purpose of this descriptive correlation 
study was to describe the relationship among 
verbal immediacy, nonverbal immediacy, self–
efficacy, and task value.  This study was guided 
by the following research questions. 

 
RQ 1:  What is the relationship between 

instructor verbal and nonverbal immediacy 
and student self–efficacy?  

RQ 2:  What is the relationship between 
instructor verbal and nonverbal immediacy 
and student task value? 
 

Methods 
 

Population and Sample 
The target population for this descriptive–

correlational study consisted of college students 
enrolled in two selected courses within the 
College of Food, Agricultural, and 
Environmental Sciences at The Ohio State 
University. A purposive sample was selected 
and assessed from two of the largest non–major 
specific courses offered by the college. 
According to Ary, Jacobs, Razavieh, and 
Sorensen (2006), a purposive sample is one in 
which, “. . . sample elements judged to be 
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typical, or representative, are chosen from the 
population” (p. 174). The two courses in which 
the assessment was administered were identified 
and selected based on class size, accessibility, 
and enrollment of a diverse variety of majors.  

The selected courses comprising the 
purposive sample were perceived to contain a 
relative mix of freshman, sophomores, juniors, 
and seniors.  Specifically, one course was a 100 
level course predominantly taken by freshman 
and sophomores, while the other course was a 
required college course predominately taken by 
juniors and seniors. Both were deemed to be 
courses which were most closely representative 
of the entire college.  However, based on the 
nonprobability method of collection, no attempt 
was made to generalize the results beyond the 
respondents (Ary et al., 2006). Data were 
collected from the two selected courses in which 
students were asked to assess instructor 
immediacy, classroom demographic 
information, and their personal motivation in the 
class they had attended immediately previous to 
the class in which data collection occurred.  

It is important to recognize that the 
measurements of interest were on the cumulative 
verbal and nonverbal immediacy of the 
instructors.  While the collection method and 
instruments did not record the time lapse 
between the prior class and the class in which 
collection occurred, the research was conducted 
during the mid–point of the course, allowing 
students time to be exposed to the verbal and 
nonverbal immediacy of their instructors. 
 
Instrumentation 

Each student was given the opportunity to 
complete four assessment instruments, the 
Immediacy Behaviors Instrument, both Verbal 
and Nonverbal, (Gorham, 1988; Richmond, 
Gorham, & McCroskey, 1987), and the Self–
Efficacy and Task Value for Learning and 
Performance portion of the Motivated Strategies 
for Learning Questionnaire (MSLQ) created by 
Pintrich, Smith, Garcia, and McKeachie (1991, 
1993).  

The Verbal Immediacy Behaviors (VIB) 
instrument consisted of 20 Likert type questions, 
each ranging from 1 (Never) to 5 (Very Often). 
The Verbal Immediacy Behaviors instrument 
had previously attained alpha and split–half 
reliabilities ranging from .83 to .94 (Christophel, 
1990). Based on previous recommendations 

(Gorham, 1988) and the results of the pilot test, 
four questions were deemed unreliable and were 
removed from the study. The 16 item instrument 
yielded a pilot study Cronbach’s reliability 
coefficient of 0.86 (n = 27), and a post hoc 
Cronbach’s reliability coefficient of   0.83 (n = 
208). 

The Nonverbal Immediacy Behaviors (NIB) 
instrument consisted of 14 Likert type questions, 
each ranging from 1 (Never) to 5 (Very Often). 
In previous studies, the Nonverbal Immediacy 
Behaviors instrument has demonstrated 
summated reliability estimates ranging from 
0.73 to 0.89 (Christophel, 1990; Richmond, 
Gorham, & McCroskey, 1987). The pilot study 
revealed a Cronbach’s reliability coefficient of 
0.82 (n = 27).  A post hoc Cronbach’s reliability 
analysis was 0.85 (n = 208). 

The Self–Efficacy for Learning and 
Performance instrument consisted of eight 
Likert–type questions similarly scaled from 1 
(Not at all true of me) to 7 (Very true of me). 
Previous Cronbach reliability for the self–
efficacy portion of the MSLQ was 0.93 (Duncan 
& McKeachie, 2005). For the purposes of this 
research, the scale descriptors (Not at all true of 
me) and (Very true of me) were modified to read 
(Strongly disagree) and (Strongly agree).   For 
instance, when answering the question, “I expect 
to do well in this class,” participants were asked 
to rate their responses on a Likert–type 
questionnaire scaled from 1 (Strongly disagree) 
to 7 (Strongly agree).  A panel of experts 
consisting of graduate students and professors 
were asked to assess the validity of such a 
change, and all questions with the new scale 
descriptors were deemed valid. The MSLQ with 
the modified scale descriptors was administered 
to college students.  The pilot study revealed a 
Cronbach’s reliability coefficient of 0.96 (n = 
27). A post hoc Cronbach’s reliability analysis 
was 0.96 (n = 208). 

The task value measurement chosen for the 
research was the Task Value component of the 
Motivated Strategies for Learning Questionnaire 
(MSLQ) created by Pintrich, Smith, Garcia, and 
McKeachie (1991, 1993). The Task Value 
measure contained six Likert–type questions 
scaled from 1 (Not at all true of me) to 7 (Very 
true of me). Previously administrations of the 
Task Value segment of the MSLQ yielded a 
reliability coefficient of 0.90 (Duncan & 
McKeachie, 2005). For the purposes of this 
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research, the scale descriptors (Not at all true of 
me) and (Very true of me) were modified to read 
(Strongly disagree) and (Strongly agree).   For 
instance, when answering the question, “I am 
very interested in the content area of this 
course,” participants were asked to rate their 
responses on a Likert–type questionnaire scaled 
from 1 (Strongly disagree) to 7 (Strongly agree).  
A panel of experts consisting of graduate 
students and professors were asked to assess the 
validity of such a change, and all questions with 
the new scale descriptors were deemed valid. 
The MSLQ with the modified scale descriptors 
was administered to college students.  The pilot 
study (n = 27) revealed a Cronbach’s reliability 
coefficient of 0.83. The post hoc Cronbach’s 
reliability was 0.93 (n = 208).   
 
Data Collection 

The target population consisted of students 
enrolled in two College of Food, Agricultural, 
and Environmental Sciences courses. The 
purposive sample consisted of two selected 
courses. Both courses had a combined 
enrollment of 250 students.  Of the 250 possible 
respondents enrolled in the courses, 212 
respondents returned questionnaires, with four 
questionnaires incomplete or missing more than 
five percent of responses.  The four incomplete 
questionnaires were removed from the study 
resulting in a useable sample of 208 
respondents.  

While the students surveyed attended one of 
two selected courses, the selected measurement 
was on the course immediately preceding the 
course in which collection occurred. The 
method of collection, commonly used in past 
research (Gorham, 1988; McCroskey, 
Richmond, & Bennett, 2006; Gorham & 
Christophel, 1992; Plax, Kearney, McCrosky, & 
Richmond, 1986), was intended to maximize 
variability and minimize threats to validity. 
While the data utilized in this study were part of 
a larger study, the current research focused 
strictly on the relationships between immediacy, 
self–efficacy and task value.  
 
Data Analysis 

Data were analyzed using the SPSS 16.0 
statistical software package. An alpha level of 
.05 was set a priori. Hopkins (1997) correlation 
coefficients descriptors were utilized to address 
the relationships between verbal immediacy, 

nonverbal immediacy, self–efficacy, and task 
value. Hopkins labeled his indicators as: .00-.10 
= trivial, .10-.30 =small, .30-.50 =moderate, .50-
.70 = large, .70-.90 = very large, and .90-1.00 = 
nearly perfect.  The strengths of the relationships 
were defined in terms of the coefficient of 
determination and effect size.  
 

Results 
 

A brief demographic overview indicated that 
of the 208 respondents, 64% were male and 36% 
were female.  The respondents indicated 
assessing instructors who were 71.2% male and 
28.4% female, ranging in age from 20–29 (n = 
45), 30–39 (n = 42), 40–49 (n = 45), 50–59 (n = 
59), 60–69 (n = 14), and greater than 70 (n = 1). 
The student participants reported assessing 50 
course prefixes based on the course they 
attended immediately preceding the course in 
which collection occurred. Of the 50 course 
prefixes the two largest categories were 
chemistry (n = 23, 11.1 %) and math (n = 20, 
9.6%).  The students identified 20.7 % of the 
classes as elective and 78.4 % as required.  The 
demographic data pertaining to the verbal and 
nonverbal immediacy assessments is descriptive 
of the instructor, while the data pertaining to 
self–efficacy and task value is descriptive of the 
student.   

Research questions one and two combined 
sought to determine the relationship between 
instructor verbal and nonverbal immediacy, and 
student self–efficacy and task value.  The 
student responses for verbal and nonverbal 
immediacy, based on a scale from 1 (never) to 5 
(very often), indicated a verbal immediacy mean 
of 2.88 (SD = .75) and a nonverbal immediacy 
mean of 3.57 (SD = .63).  The responses for 
self–efficacy and task value, based on a scale of 
1 (strongly disagree) to 7 (strongly agree), 
indicated a self–efficacy mean of 5.08 (SD = 
1.31) and a task value mean of 4.83 (SD = 1.47).  

Pearson product–moment correlations were 
calculated and Table 1.0 describes the 
relationship between the summated constructs.  
Hopkin’s (1997) adjectives describing the 
magnitude of the correlation and the 
correlational effect size were utilized.  Hopkins 
identified r = .10-.30 (r

2
 = .01) as a small effect 

size correlation, r = .30-.50 (r
2
 = .09) as a 

moderate effect size correlation, r = .50-.70 (r
2
 = 



Velez &Cano  Instructor Verbal and… 

 

Journal of Agricultural Education 93 Volume 53, Number 2, 2012 

 

.25) as a large effect size correlation, and .70-.90 
(r

2
 = .49) as a very large effect size correlation. 

   

 
 

Table 1 
 Relationship Between Verbal Immediacy, Nonverbal Immediacy, Self–efficacy and Task Value 

  Nonverbal Immediacy Self–efficacy Task value 

Verbal Immediacy
 

Pearson Correlation .601
*
 .334

*
 .234

*
 

Adjective
 a
 Large Moderate Small 

Nonverbal Immediacy Pearson Correlation –– .209
*
 .152

*
 

Adjective
 a
  Small Small 

Self–efficacy Pearson Correlation  –– .545
*
 

Adjective
 a
   Large 

Note.  n = 208 
a
 Adjectives according to Hopkins, 1997. 

* Correlation is significant at the 0.05 level (2–tailed). 
 
 

All measures of association between the 
variables yielded a statistically significant result. 
However, King and Minium (2008) encouraged 
the use of effect size and coefficient of 
determination measures to further elucidate the 
practical significance of the findings. 

 Examination of the relationship between the 
constructs revealed small to large levels of 
association.  Verbal immediacy had a moderate 
correlation with self–efficacy and small 
correlation with task value.  Nonverbal 
immediacy evidenced a small association with 
both self–efficacy and task value.  All measures 
of association between the variables yielded a 
statistically significant result.   

The coefficient of determination (r
2
) was the 

measure used to further describe the results.  The 
coefficient of determination, as well as the effect 
size descriptor, are two important indicators of 
the practical significance of the findings (King 
& Minium, 2008).  The research indicated that 
11 percent of the variance in self–efficacy was 
associated with verbal immediacy, representing 
a small coefficient of determination.  Four 
percent of the variance in self–efficacy was 
associated with nonverbal immediacy, 
representing a small coefficient of 
determination. Specific to task value, six percent 
of the variance was associated with verbal 
immediacy (small r

2
) and two percent with 

nonverbal immediacy (small r
2
).  Both effect 

size and coefficient of determination provide 
insight as to the practical significance of the 
association results. 

Conclusions/Recommendations 
 

Only 11 percent of the variance in self–
efficacy was associated with teachers’ verbal 
immediacy.  While this leaves 89 percent of the 
variance unexplained, it is important to 
recognize this research does not address the 
amount of student self–efficacy that is 
dependent on, or influenced solely, by the 
environment.  Bandura established that the 
amount of influence of the triadic determinants 
[(a) personal factors in the form of cognition, 
affect, and biological events, (b) behavior, and 
(c) environmental influences] would vary from 
individual to individual. Bandura (1986) stated 
that, “The relative influence exerted by the three 
sets of interacting factors will vary for different 
activities, different individuals, and different 
circumstances” (p. 24).  It is possible that the 
environmental influences to self–efficacy may 
only account for a portion of student variance in 
self–efficacy.  An 11 percent variance may be a 
sizeable portion when considering the potential 
overall influence of environmental factors which 
form only one edge of the triadic reciprocality 
triangle.  Instructors, who wish to enhance 
verbal immediacy can do so by praising student 
efforts, providing humor and self–disclosure, 
engaging students in conversations and 
displaying a willingness to meet and interact 
with students (Edwards & Edwards, 2001). 

Further research should examine all three of 
the triadic determinants and attempt to 
determine their relative inputs to student self–
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efficacy. Bandura (1997) indicated that the 
relative influence would vary from individual to 
individual.  However, focused research might 
identify some commonalities. Determinants 
evidencing the highest potential to maximize 
student self–efficacy should be identified and 
researched.  Once individual factors are 
determined, instructors will have the opportunity 
to reflect on their instruction and modify 
teaching to optimize the development of student 
self–efficacy.   

Bandura (1997) asserted that one of the 
primary benefits of self–efficacy is that it is able 
to be influenced by others.  Self–efficacy can be 
developed through mastery experiences, 
vicarious experiences, verbal persuasion, and 
physiological and affective states (Bandura, 
1997). According to Schunk (1991) instructors 
should be purposeful and careful in interactions 
with students as, “. . . students derive cues 
signaling how well they are learning, which they 
use to assess efficacy for further learning” (p. 
209).  According to Pajares (2002), instructors 
wishing to promote self–efficacy development in 
students should provide students the opportunity 
to engage in authentic mastery experiences, 
group and social interaction, and classroom 
activities designed to encourage participation 
and foster a welcoming and non–threatening 
classroom climate. Mastery experiences, 
theorized to be the largest contributor to self–
efficacy, can be enhanced by class instructors 
who break down complex skills into easily 
mastered subskills (Bandura, 1997).  Instructors 
who allow students to experience small frequent 
successes will have the greatest likelihood of 
increasing student self–efficacy (Bandura, 
1997).  

Nonverbal immediacy accounts for four 
percent of the variance in self–efficacy.  Based 
on the results of this research, very little 
variance in self–efficacy can be explained by 
nonverbal immediacy.  This may relate to the 
four distinct sources commonly used to establish 
personal self–efficacy.  Bandura defined the four 
sources, in order of the greatest contributor to 
self–efficacy to the least contributor to self–
efficacy, as: mastery experiences, vicarious 
experiences, verbal persuasion, and 
physiological and affective states.  Physiological 
and affective states, which according to Bandura 
(1997) are likely to promote the least increase in 
self–efficacy, would seem, out of the four 

sources, to be the most logical area of instructor 
nonverbal influence.  Nonverbal immediacy 
focuses on behaviors such as eye contact, body 
position, body movement, physical proximity 
and personal touch (Richmond, Gorham, & 
McCroskey, 1987). Perhaps instructors are 
unable to substantially alter the physiological 
and affect states of students as a result of their 
nonverbal communication.  The lack of 
instructor nonverbal immediacy may not 
translate into a physiological or affective 
stimulus.  Rather, the absence of such behaviors 
may simply allow the student to remain 
physiologically and affectively unchanged.    

Based on this research, and given the low 
amount of variance explained by nonverbal 
immediacy, the authors would encourage only 
limited future research. Further research should 
consider the use of an extended self–efficacy 
measure that may be more sensitive to the 
construct of self–efficacy.  The use of the short 
instrument (8 statements) may have decreased 
the ability of the research to adequately detect a 
relationship.  In addition, since the measurement 
of self–efficacy is task and situationally 
dependent, observational measures of the 
nonverbal communication of the instructor, 
followed by immediate assessment of the 
students, may yield greater clarity as to potential 
relationships. 

The relationship between verbal and 
nonverbal immediacy and task value was 
minimal. Task value appears to be a motivation 
trait which bears little relationship with teacher 
communication. Similar to self–efficacy, it is 
important to recognize that there may be only a 
small portion of task value that is able to be 
influenced by the instructor.  Examination of the 
theory underlying task value provides clues as to 
possible reasons for the low correlation. 

Expectancy–Value theory, the theory which 
supports task value, considers four primary types 
of value: attainment (importance), intrinsic 
(interest), utility, and cost (Wigfield & Eccles, 
2002).  The MSLQ purports to measure the first 
three, yet doesn’t distinguish between them.  
The six item MSLQ measure would probably be 
considered too short to distinguish between all 
three constructs.  Therefore, the six questions are 
grouped under the task value heading and the 
only evidence for the measurement of 
importance (attainment), interest, and utility 
value is in the actual wording of the individual 
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questions.  The lack of distinction in assessing 
the sub–constructs to task value created 
difficulty in analysis of the findings. 

Task value, as a measure of motivation, 
appears to be a more “personal” measure which 
is greatly dependent on contextual and 
personological variables (Pintrich, 1994).  The 
nature of attainment value and the failure of the 
measurement to assess the contextual and 
personological variables may moderate the 
current findings.  Some students, based on 
classroom context and personological variables, 
may indicate increased task value in a course, 
while, some students may indicate very low 
levels of task value for a course.  The 
differences in task value scores may in no way 
reflect the communication behaviors of the 
instructor.  Rather, the intrinsic nature of task 

value, augmented by a whole host of 
confounding variables, may bear responsibility 
for the small levels of association. Future 
research should examine the components of task 
value independently.  A different, longer 
measure should be employed which is able to 
discriminate between importance (attainment), 
interest, and utility components of task value.  A 
review of the individual components would 
allow researchers to better analyze the potential 
association with teacher behaviors.  Specifically, 
utility value would intuitively appear to be less 
related to instructor behaviors than the interest 
and attainment components of task value. To 
enhance clarity and further illuminate the 
variables of interest, a more thorough review, 
with the use of a longer measure, is warranted.  
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The purpose of this national study was to describe agricultural teacher education early field experience 
(EFE) practices using the EFE model.  The population for this study was all agricultural education 
teacher preparation programs (N = 83) listed in the AAAE Directory of University Faculty in 
Agricultural Education.  Data were collected via an online survey sent to a single point of contact (i.e., 
the agricultural teacher education coordinator) at each institution.  For this study, EFE was defined as 
all field experiences that occur prior to student teaching; the experiences could be offered within or 
outside of the agricultural education curriculum.  Programs required a minimum number of contact 
hours and a minimum number of lessons to be taught while in the field.  The most common forms of 
assessment were the university supervisor’s review of documents, cooperating teacher signatures, 
reflective writing, and student journaling. This study has implications for agricultural teacher education 
programs that are planning to evaluate or revamp their current EFE programs. Developing consistency 
across programs will provide a better experience for all students involved in agricultural education EFE.   
 
Keywords: early field experience (EFE); agricultural education; preservice education, teacher education 
 
This paper is a product of the Iowa Agriculture and Home Economics Experiment Station, Ames, Iowa. 
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Introduction 
 
Early field experience (EFE) is one aspect of 

the preparation process for any student preparing 
to enter the agricultural education profession.  It 
provides significant learning experiences for 
preservice teachers in an authentic classroom 
environment (Aiken & Day, 1999). 

Guyton and Byrd (2000) defined EFE as the 
range of school experiences in a teacher 
education program that occur prior to student 
teaching.  The National Council for 
Accreditation of Teacher Education (NCATE, 
2008) identified the purpose of EFE as the 
application of preservice teacher knowledge and 
skills in various settings, which could include 
teaching lessons, tutoring students, or observing 
in the classroom, among others.  An EFE often 
includes interactions with peers, a cooperating 
teacher, and a university supervisor.  This triad 
is vital if the preservice teacher is to learn from 

the EFE and develop an understanding of the 
profession (McIntyre, Byrd, & Foxx, 1996).   

Educators have not disputed the importance 
of EFE (Guyton & Byrd, 2000), and Pierce 
(1996) suggested that EFE should occur early 
and regularly during preservice training.  But 
despite their importance, many EFE programs 
suffer from a lack of purpose and expectations.  
Hudson, Bergin, and Chayst (1993) identified 
five specific issues that can affect the 
effectiveness of EFE: (a) lack of common goal, 
(b) lack of control, (c) limited learning due to 
the lack of experiences the preservice teacher 
can compare, (d) difference between what is 
being practiced in the classroom and what is 
being taught on campus, and (e) limited 
opportunities.  NCATE (2008) has addressed the 
lack of clear goals by requiring institutions to 
develop a purpose statement, outline the 
educational process, and define student 
outcomes as part of a conceptual framework for 
their teacher education program, which begins to 
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meld EFE and courses taught on campus 
(McIntyre et al., 1996).  Retallick and Miller 
(2007) concluded that EFE programs have 
established requirements such as a minimum 
number of contact hours and a minimum number 
of lessons planned and taught.  Additionally, 
EFE programs are driven by internal and 
external factors including licensure as well as 
state and national accreditation.  To ensure its 
effectiveness, EFE should be aligned with the 
entire teacher preparation program (Little & 
Robinson, 1997). 

McLean and Camp (1998) stated that the 
call for reform of agricultural teacher education 
preparation has gained momentum in the last 15 
years.  This momentum could be due in part to 
the impact of EFE in preservice teacher 
education.  Myers and Dyer (2004) emphasized 
that EFE is important in agricultural teacher 
education programs because it assists students in 
making decisions for the future.  A quality EFE 
also helps ensure that preservice teachers are 
prepared for the profession.  Agricultural 
education faculty need to continue to evaluate 
their teacher preparation programs, including 
EFE, to determine whether they are 
accomplishing their mission of preparing 
qualified teachers (Swortzel, 1995).   

 
Theoretical and Conceptual Frameworks 

 
This study is grounded in experiential 

learning theory. Kolb (1984) defined 
experiential learning as a “means for examining 
and strengthening the critical linkages among 
education, work and personal development” (p. 
4).  Phipps and Osborne (1988) wrote that 
experiential learning in agricultural education 
has an “emphasis on learning by doing” (p. 19).  

This emphasis is apparent in the attention given 
to laboratory work, field trips, problem solving, 
and supervised occupational experience 
programs. 

Learning by doing is also an important 
aspect of EFE in a teacher education program.  
Through EFE, preservice teachers have 
experiences that resemble and model the 
experiences they will have as teachers.  
Although these experiences can lead to transfer 
of information (learning), they are just the 
starting point for reflective educators 
(Mentkowski & Associates, 2000).  Rogers 
(1969) espoused that experiential learning 
happens continuously from meaningless to 
significant learning and identified five elements 
present in experiential learning: (a) direct, 
personal involvement; (b) learner initiation; (c) 
pervasiveness; (d) learner evaluation; and (e) 
essence is meaning.   

This study’s conceptual framework, which is 
built on experiential learning theory, is 
Retallick’s (2005) structure and content model 
of EFE in teacher education (Figure 1).  The 
model identifies four major components of EFE: 
foundation, organization, implementation, and 
assessment.  Foundation includes teacher 
education standards and a conceptual 
framework, which explains the basis for EFE.  
Organization includes documents (e.g., syllabi, 
forms, and handbooks), placement, and 
experiences (stand–alone or embedded).  
Implementation includes (a) interaction among 
EFE participants, university supervisors, 
cooperating teachers, and peers; (b) orientation 
to EFE outcomes and learning strategies; (c) 
outcomes; and (d) learning strategies necessary 
to accomplish the outcomes.  The model also 
includes a fourth component, assessment. 
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Figure 1. From “Teacher Preparation in Career and Technical Education: A model for Developing and 
Researching Early Field Experiences” by Retallick and Miller, 2010, Journal of Career and Technical 
Education, 25(1), 62–75. Reprinted with permission. 
 
 

Smalley and Retallick (2010) enhanced the 
EFE model by asking a Delphi panel of experts 
in agricultural teacher education to identify 
appropriate types of interaction and activities.  
Those experts indicated that EFE should be 
documented via a combination of journaling and 
portfolio development (e.g., observation notes 
and reflective papers) and that this 

documentation should be verified by the 
cooperating teacher and through university 
assessments (e.g., cooperating teacher signatures 
and reviews of students’ portfolios).  Since the 
development of Retallick’s (2005) model and its 
refinement by Smalley and Retallick (2010), no 
research has been conducted to determine what 
practices are taking place in each component of 
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the EFE model, what elements of EFE are 
practiced, or extent to which the EFE model 
reflects practice in agricultural teacher education 
programs.  

 
Purpose and Objectives 

 
The purpose of this national study was to 

describe agricultural teacher education EFE 
practices using the EFE model.  

The study focused on three research 
questions: 

 
1. What practices take place in each 

component of the EFE model (i.e., 
foundation, organization, implementation, 
and assessment)?  

2. Are there elements of EFE that are not 
represented in the model? 

3. To what extent does the EFE model reflect 
actual practice? 

 
Methods 

 
The population for this study was all 

agricultural education teacher programs (N = 
83) listed in the AAAE Directory of University 
Faculty in Agricultural Education (American 
Association for Agricultural Education, 2010).  
The agricultural education teacher preparation 
coordinator at each institution served as the 
contact person for this study.   

The researchers followed Dillman’s (2007) 
tailored design method and principles for 
developing a survey instrument when 
developing data collection procedures as well as 
the survey itself.  For this study, EFE was 
defined as all field experiences that occur prior 
to student teaching; the experiences could be 
offered within or outside of the agricultural 
education curriculum.  This definition was 
provided in the cover letter and introduction to 
the survey. 

The survey had five parts: implementation, 
assessment, foundation, organization, and 
demographics.  Participants were asked to 
identify the purposes of EFE, which for this 
study were categorized as exploratory or teacher 
development.  Exploratory was defined as 
providing the opportunity to investigate the 
profession and develop an understanding of 
what it means to be an educator.  Teacher 
development was defined as the stage of 

development after students explored and 
determined that teaching was the career for 
them.  During this stage, preservice teachers 
begin to transition from student to teacher by 
developing and enhancing skills and knowledge 
prior to entering the teaching profession 
(Retallick, 2005).   

The survey included both dichotomous, 
close–ended and open–ended questions to obtain 
specific information (Dillman, 2007).  A panel 
of experts that consisted of agricultural 
education teacher educators and graduate 
students reviewed the survey for content 
validity, and their suggestions were integrated.  
The survey was pilot tested with teacher 
educators who were not part of the study 
population.  Participants were asked to read the 
items carefully and indicate if any of the items 
were not suitable.  Cronbach’s alpha was 
computed using results of the pilot test to assess 
internal consistencies of the summated scales in 
the survey.  The coefficients were .84 for types 
of interaction, .81 for activities, and .74 for 
assessments. 

Data collection followed Dillman’s (2007) 
electronic survey plan, which includes four 
contacts and a special contact.  For this study, 
the special contact was a phone call to 
nonrespondents.  Data collection began on June 
1, 2010, and concluded on June 20, 2010.  Fifty–
three of the 83 surveys were returned for an 
initial response rate of 59%.  The researchers 
attributed the lower–than–normal response rate 
to the timing of the data collection, which 
occurred during the summer when many teacher 
preparation coordinators and other faculty 
members were away from campus, and wanted 
to improve the response rate to better represent 
the profession.  The data collection procedure 
was modified to contact nonrespondents after 
the start of the fall semester, and the Institutional 
Review Board approved this modification.  An 
informational email was sent to nonrespondents 
on September 1, 2010, notifying them this 
would be the only contact from the institution 
and encouraging their participation in the study.  
A link to the survey was sent to nonrespondents 
on September 2, 2010.  After the second phase 
of data collection, 66 of the 83 surveys had been 
returned for an overall usable response rate of 
79.51%.  To control for nonresponse error, the 
researchers compared early and late respondents 
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and found no significant differences.  All data 
were analyzed using descriptive statistics.  

 
Findings 

 
The institutional makeup of this study 

consisted of 1862 land–grant (57.14%), 1890 
land–grant (5.35%), regional/state (32.14%), and 
private institutions (5.35%).  A majority of the 
programs offered a Bachelor of Science in 
agricultural teacher education (83.92%), 12.5% 
offered a Bachelor of Science plus one year, 
44.64% offered a Master of Science in 
agricultural education, and 25% offered other 

degrees in agricultural education besides the 
three already mentioned.  
 
Foundation 

The foundation component of the EFE 
model includes a conceptual framework and 
standards (state, institutional, professional, and 
national).  When asked to identify which 
standards drive their institution’s agricultural 
teacher education program, including the EFE 
component, participants reported that state 
(86.66%) and institutional standards (66.66%) 
were the most influential (Table 1). 

 
Table 1 
Standards that Drive Agricultural Teacher Education Programs, Including Early Field Experiences  
Standard   % 
State  86.66 
Institutional  66.66 
Professional  46.66 
National  43.33 
Other  5.00 
 
 

The majority of programs (65.00%) were 
accredited by NCATE (Table 2).  During the 
study, NCATE and the Teacher Education 
Accreditation Council voted to consolidate and 

formed a new accrediting body called the 
Council for the Accreditation of Education 
Programs (NCATE, 2010). 

 
Table 2 
Accrediting Agencies of Agricultural Teacher Education Programs, Including Early Field Experiences 
Agency/organization   % 
National Council for Accreditation of Teacher Education (NCATE)   65.00 
State accreditation   58.33 
Teacher Education Accreditation Council (TEAC)  8.33 
Other accreditation  5.00 
Did not have program–affiliated accrediting agency  5.00 
National Board of Professional Teaching Standards (NBPTS)  3.33 
 
 
Organization 

The organization component of the EFE 
model includes documents, placement, and 
experience.   

Documents.  Agricultural teacher education 
programs used a variety of documents, such as 
handbooks and lesson plans, to capture 
preservice teachers’ preparation for, experiences 
in, and thoughts about EFE.  More than half 
(69.09%) of the programs used a handbook or 
bulletin to communicate with preservice 
teachers, and 56.36% of programs expected 

preservice teachers to plan a lesson (56.36%) as 
part of their EFE.  Additionally, 52.00% of 
programs expected preservice teachers to teach a 
lesson. On average, preservice teachers were 
expected to teach 14 lessons during their EFE. 

Placement.  Because EFE has many 
purposes, such as helping students transition 
from student to teacher and allowing students to 
experience various aspects of teaching, it is 
designed to occur during many different stages 
of preservice teacher education.  No single grade 
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level or combination of grade levels emerged 
from the data. 

Placement is crucial to ensuring that 
preservice teachers have a quality EFE.  Fifty–
one percent of programs required preservice 
teachers to select an EFE site from an approved 
list, and 75% required preservice teachers to 
complete the EFE in a high school or middle 
school program.  Half of the programs did not 
require an EFE for admission to the university’s 
teacher education program.  On average, 
preservice teachers were expected to complete a 
minimum of 76 hours of EFE for licensure 
(actual minimums ranged from 30 to 200 hours).  

Most programs offered an EFE orientation 
for students (95.54%), but fewer programs 
offered orientations for college/university staff 
(52.72%) or cooperating teachers (57.40%).  
More than half of the programs (54.38%) had 
minimum qualifications for teachers to be 
eligible to serve as an EFE cooperating teacher.  
Fifty–two percent of programs did not require a 
minimum number of site visits by the preservice 
teacher as part of the EFE. 

Experience.  An EFE can be part of a course 
or a stand–alone experience, and a program may 
offer several forms of EFE.  Of all EFE 
identified in this study, 85.00% were embedded 

in a course, and 65.00% were considered stand–
alone experiences.  Programs also required 
preservice teachers to complete several unique 
EFE throughout their teacher education 
program.  Ten programs reported that preservice 
teachers complete three (18.2%) to four (18.2%) 
EFE (36.4%). 
 
Implementation 

The implementation component of the EFE 
model involves interaction and activities.  Forty–
eight percent of programs reported that some 
collaboration occurs among the preservice 
teacher, cooperating teacher, and university 
supervisor during the required EFE; 8.00% 
reported no collaboration, 15.62% reported very 
little collaboration, and 28.12% reported much 
collaboration.  

Participants were asked to identify the 
purposes of EFE using a list of 16 statements 
separated into two categories: exploratory and 
teacher development (Table 3).  The most 
common purposes of an exploratory EFE were 
to identify the roles of professional educators 
(80.64%) and have a positive experience 
(80.32%).  The most common purpose of a 
teacher development EFE was to recognize a 
successful teaching strategy (85.24%).  
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Table 3 
Purposes of Early Field Experience, Categorized as Exploratory or Teacher Development  
Type of interaction   % 
Exploratory   

Identify the roles of a professional educator.  80.64 
Have a positive experience.  80.32 
Observe classroom instruction.  75.80 
Define and describe characteristics of effective teacher.  73.77 
Affirm the desire for becoming an agricultural educator.  72.58 
Develop an understanding of what is involved in being an agricultural teacher.  67.21 

   
Teacher development   

Recognize a successful teaching strategy.  85.24 
Recognize a successful classroom and laboratory management strategy.  79.03 
Educate preservice teacher about what it means to learn to teach as they reflect on 

why, whom and how they will teach. 
 75.00 

Identify skill development (classroom instruction/management, program planning) 
of a teacher. 

 70.96 

Identify cooperating teacher behaviors that influence student behavior.  70.49 
Interact with community members, school staff, and administration.  69.49 
Recognize awareness of student behavior.  67.74 
Develop understanding of a complete agricultural education program  

(i.e., classroom/laboratory, FFA, Supervised Agricultural Experience) 
 67.21 

Develop observational skills and techniques.  67.21 
Recognize awareness of student engagement.  65.00 
 
 

 

EFE activities are events that take place 
prior to student teaching.  Table 4 shows EFE 
activities reported in this study.  Nearly all 
programs (93.75%) conducted an orientation at 
which university faculty discussed the 

expectations of EFE.  Fewer programs provided 
student–led preservice teacher discussions 
(45.31%) and used on–campus case studies 
(32.81%). 

 
Table 4 
Types of Early Field Experiences Used in Agricultural Teacher Education Programs   
Activity   % 
Orientation from university faculty on the expectations of EFE.  93.75 
Observation of students’ behavior by preservice teacher.   92.18 
Develop reflection paper throughout experience (micro–reflections).  89.06 
Note taking of observations while on EFE.   89.06 
Preservice teacher observation of cooperating teacher.  89.06 
Observation of student’s learning by preservice teacher.  81.25 
Preservice teacher teaching a lesson.  76.56 
Observing the supervision of student FFA projects and activities.  75.00 
Develop written portfolio documentation of experience.  75.00 
Compile list of information regarding the EFE–program visit.   70.31 
Interviewing middle/high school students, cooperating teacher, school counselor, 

principal, etc.  
 64.06 

Observing the supervision of students’ Supervised Agricultural Experience projects 
and activities.   

 64.06 

Student–led discussion by preservice teacher.  45.31 
Review case studies in a university setting.  32.81 
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Additional interactions reported in this study 
included supervising FFA and supervised 
occupational experiences, attending shows/fairs, 
coaching and judging students who planned to 
participate in career development events, 
visiting community partners (e.g., businesses 
and government agencies), and working with a 
cooperating teacher to plan and conduct a 
demonstration and reflect on the experience.  
Other reported engagement activities included 
developing a service learning plan to implement 
with a cooperating teacher, grading papers, 

tutoring students, observing special needs 
instruction, and conducting a middle school 
lesson. 
 
Assessment 

The EFE model includes two types of 
assessment: program and student. As shown in 
Table 5, nearly all programs assessed EFE with 
document reviews by university supervisors 
(95.08%), cooperating teacher signatures 
(88.52%), reflective writing (83.60%), and 
student journaling (80.32%). 

 
Table 5 
Forms of Early Field Experience Assessment Used in Agricultural Teacher Education Programs 
Form of assessment (n = 66)  % 
University supervisor review of documents  95.08 
Cooperating teacher verification/signature  88.52 
Preservice teacher completing a reflective paper on experience  83.60 
Journaling on EFE  80.32 
Preservice teacher completing an observation of the visited agricultural education 

program (reviewing: teaching resources, curriculum, facilities, budget, etc.) 
 70.49 

Collection of key resources and documents  63.93 
Cooperating teacher evaluation  63.93 
Development of a portfolio  60.65 
Seminar for EFE students to discuss and compare experiences as a group  54.09 
 
 

Additional forms of assessment reported in 
this study included online discussion posts, 
Twitter, contacting cooperating teacher 
regarding the level of participation of preservice 
teacher, and a clinical interview.  Some 
programs also had preservice teachers develop a 
portfolio of lessons and review how lessons in 
the school they visited matched up with state 
standards. 

Evaluation of an EFE program can be 
completed at various levels and is important to a 
program’s continuing success.  Seventy–eight 
percent of programs reported that their EFE 
program was evaluated (Table 6); an 
accreditation review (75.00%) was the most 
common type of review.  

 
Table 6 
Forms of Early Field Experience Evaluations Used in Agricultural Teacher Education Programs 
Type/level of review   % 
Accreditation  75.00 
Departmental   72.91 
University   56.25 
State  47.91 
Other  6.25 
 
 
Conclusions/Recommendations/Implications 

 
The triad of interaction with peers, 

cooperating teacher, and university supervisor is 
vital to a successful EFE (McIntyre et al., 1996).  

This interaction seems to be standard practice in 
most agricultural teacher education programs; 
76.55% of programs reported either some or 
much collaboration between the preservice 
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teacher, EFE cooperating teacher, and university 
supervisor during the required EFE.  

Most programs also reported having specific 
EFE requirements and expectations, such as a 
minimum number of contact hours and lessons 
to be taught while in the field.  These results are 
consistent with those of Retallick and Miller 
(2007).  Furthermore, most programs offered an 
orientation prior to the EFE.   

The most common forms of EFE assessment 
reported in this study were the university 
supervisor’s review of documents, cooperating 
teacher signatures, reflective writing, and 
student journaling.  This is consistent with and 
validates the findings of Smalley and Retallick’s 
(2011) national Delphi study. 

The findings from this study can be 
incorporated into the components of Retallick’s 
(2005) EFE model: foundation, organization, 
implementation, and assessment. This study 
adds to the depth and substance of EFE research 
and Retallick’s model by categorizing 
interactions as exploratory or teacher 
development and by identifying activities as 
well as methods of EFE assessment and 
documentation.  

This study has implications for agricultural 
teacher education programs that are planning to 

evaluate or revamp their EFE programs.  
Programs across the country can use these 
national results as comparisons or simply to 
learn what types of EFE interactions, activities, 
and assessments are currently used. Developing 
consistency across programs will provide a 
better experience for all preservice teachers 
involved in agricultural education EFE, and 
expanding EFE opportunities geared toward 
both exploration and teacher development will 
increase the number of real–world opportunities 
a preservice teacher has prior to student 
teaching.  The opportunity to participate in a 
varied and comprehensive EFE could positively 
affect recruitment and retention of preservice 
agricultural education teachers.  And this, in 
turn, could help fulfill the long–range goal for 
agricultural education: to have 10,000 quality 
agricultural education programs in operation by 
2015 (the 10X15 goal; Team Ag Ed, 2010).  

Further research needs to take place to 
determine if all teacher education programs 
associated with career and technical education 
are using the same or similar methods to assess 
or document EFE.  Little is known about how 
EFE in career and technical education programs 
is reviewed and how recommendations are 
handled. 
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The purpose of this study was to develop a substantive theory for community development by school–
based agriculture programs through grounded theory methodology.  Data for the study included in–depth 
interviews and field observations from three school–based agriculture programs in three non–
metropolitan counties across a Midwestern state.  The substantive theory that emerged was that school–
based agriculture programs can have a positive impact on the social connections among a small group of 
community members and students.  Social connections among community members and students were 
reinvested back into the program in the form of fundraising and student interaction.  The reinvestment of 
resources helps individual students in the agriculture program, especially students who are destined to 
leave the community for higher education. 
 
Keywords: agricultural education; community–based education; rural education; social capital  

 
 

Introduction   
 
Agriculture teachers have a vested interest in 

the health of their local community.  A rural 
community that is struggling will have difficulty 
meeting the needs of or even funding a local 
agriculture program. Struggling rural 
communities can have declining levels of civic 
engagement among community members, a 
youth exodus to urban centers, and lack of 
access to basic services and resources (Beaulieu 
& Israel, 2011).  The preceding issues can 
weaken the ability of a community to respond to 
opportunities.  Research has also shown that the 
vitality of the community can directly relate to 
the educational achievement level of students 
(Israel, Beaulieu, & Hartless, 2001; Perna & 
Titus, 2005).  While agriculture programs cannot 
revitalize their communities single–handily, they 
can serve the community in a variety of positive 
ways. Community development should not be an 
issue exclusively for civic organizations and 
government agencies, but a real goal of 
agriculture programs (Phipps, Osborne, Dyer, & 
Ball, 2008).  

Researching the connections between 
school–based agriculture programs and their 
communities is vital for designing community–
based program activities.  A call for research 

exists to determine "examine the aspects of 
vibrant, resilient communities that encourage 
youth and adults to become future members 
and leaders of the community” (Doerfert, 
2011, p. 10).  Community development has been 
a significant topic in social sciences, including 
the decline of community social involvement 
(McClean, Schultz, & Steger, 2002; Putnam, 
2000).   Sociologists have identified rural 
schools as important catalysts for building rural 
communities because of the close social 
connections in a school between students, 
families, and community members (Schafft & 
Harmon, 2011). 

In addition to the disciplines of education 
and sociology broadly, community has been a 
significant topic of research for rural education 
(Arnold, Newman, Gaddy, & Dean 2005; Budge 
2006; Theobald, 1997).  Rural education studies 
have focused on the philosophical underpinnings 
and possibilities of community–based rural 
education (Haleman & DeYoung, 2000) and on 
how schools can be a catalyst for community 
development (London, Zimmerman, & Erbstein, 
2003; Miller 1995).  For instance, schools can 
become community centers that offer needed 
services, such as adult education and student–
driven small businesses, as well as using the 
school building for community meetings 
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(Dewees & Velázquez, 2000).  Agricultural 
education researchers in particular have explored 
the connection between agriculture programs 
and the community.  Martin, Ball, and Connors 
(2006) researched the history of community–
based agriculture programs through the 
influence of H. M. Hamlin and advisory 
councils.  Hastings, Barrett, Barbuto, & Bell 
(2011) explored the role youth leadership 
development and community engagement 
through grounded theory.  Hastings et al. found 
that that the level of social capital within in a 
community informs the sense of community 
among community members   Israel and Hoover 
(1996) developed a model for community needs 
assessments through school–based agriculture 
programs.  However, there is little research 
exploring how school–based agriculture 
programs build their local communities.  While 
there is anecdotal research that indicates such 
factors as economic development, the data does 
not indicate to what level the community was 
benefited (Hanagriff, Murphy, Roberts, Briers, 
& Linder, 2010).  Research is warranted to 
examine the influence of school–based 
agriculture programs on their local communities.   

 
Theoretical Perspectives 

 
This study was informed by the theories of 

community capital and community development 
to explain the potential connections between a 
school–based agriculture program and their local 
rural community as (a) asset–based, and (b) 
developing or enhancing community capital.  
First, community development theories such as 
asset–based development have emerged to 
explain how communities internally develop 
solidarity and agency (Bhattacharyya, 2004; 
Hustedde & Ganowicz, 2002).  According to 
asset–based community development 
perspectives, community development is defined 
“as a planned effort to build assets that increase 
the capacity of residents to improve their quality 
of life” (Green & Haines, 2007, p. 8).  Asset–
based development is unique from other 
community perspectives.  Asset–based 
development involves flexing community assets 
or strengths rather than fixing community needs 
or weaknesses (Johnson, Meiller, Miller, & 
Summers, 1987).  Thus, the school–based 
agriculture program could potentially be a 
community asset.  Next, capital theories (e.g., 

social & human capital) explain how 
communities create and utilize their resources.  
In particular, social capital, or the ability of 
people to work together to accomplish shared 
goals (Flora, Flora, & Fey, 2007), has 
importance for community vitality and 
development (Cronginger & Lee, 2001; Marŕe & 
Weber, 2010).  Social Capital has been linked to 
students’ educational outcomes, including the 
role of family and community social capital on 
student educational achievement (Israel et al., 
2001).  The researchers in this grounded theory 
posited that the actions of the agriculture 
program within the local community could be a 
form of building social capital within the 
community.  The purpose of this study was to 
develop a grounded substantive theory for 
community development by rural school–based 
agriculture programs. 

 
Procedures 

 
The researchers utilized a systematic 

grounded theory method to explain the 
phenomenon of building local communities by 
school–based agriculture programs (Creswell, 
2008).  The purpose of grounded theory 
methodology is to allow the theory to emerge 
from the data (Strauss & Corbin, 2007).  

Data were collected from the communities 
of three rural programs purposively selected by 
three criteria.  First, the programs must have 
been within a non–metropolitan county as 
defined by the United States Department of 
Agriculture (USDA, 2004).  Next, communities 
were selected within counties that had 
agriculture programs at the high school level.  
The local school–based agriculture programs 
had to be on the list of approved sites for student 
teachers, which was a comprehensive list of sites 
with specific indicators of quality in a program.  
The researchers believed that this would ensure 
that the programs would be of high standards.  
Third, the researchers selected communities that 
represented different rural community types as 
defined by a rural community typology 
(Salamon, 2007), which included six different 
types of rural communities.  The selection of 
community typology was important to provide 
the maximum variation between cases needed to 
strengthen the substantive theory that emerged 
(Strauss & Corbin, 2007).  From the researchers’ 
list of approved programs in non–metropolitan 
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counties three programs were selected for the 
study.  Two programs were non–metropolitan 
counties with urban populations of 2,500 to 
19,999 adjacent to a metropolitan area, and one 
program was from a non–metropolitan county 
with an urban population of 20,000 or more, not 
adjunct to a metropolitan area.  The three 
school–based agriculture programs were located 
in (a) a mixed economy and residential 
community, (b) a community with a mixed 
economy, and (c) an agrarian community 
typology respectively (Salamon, 2007). 
 
Data Sources 

The data sources for this study were both 
interviews of community members and field 
notes from community–based activities.  The 
researchers interviewed an initial group of 
eighteen adults who attended and engaged in the 
community activities of the local program.  The 
researcher, based on recommendations from the 
agriculture teacher, selected the interviewees.  
The interviews centered on how the local 
agriculture program helped build their local 
community.  The researchers probed for specific 
examples of community development and the 
involvement that the program had in the 
community.  The data from these interviews 
were utilized in the open coding (general coding 
for themes) and the start of the axial coding 
phase (coding examining the core category) of 
the study.  Then, nine in–depth interviews, from 
different community members than first round 
of interviews, were conducted based on the 
emerging data from the axial coding phase.  
Community members were selected to be 
interviewed from a list constructed by the 
agriculture teacher in each of the local programs.  
Adult community members were chosen over 
students because the researchers wanted to elicit 
the opinions of interviewees who possessed a 
deeper understanding of their community, based 
upon experience.  The interview questions 
focused on the development of social 
connections between community members 
engaged in the programs’ activities.  The in–
depth interviews lasted for about a half–hour to 
an hour each.  The researchers attended the three 

agriculture program¹s community–based 
activities and recorded field notes.  The 
activities included advisory council meetings for 
two schools, chapter banquets for two schools, 
community festivals for three schools, and 
community career fairs for two schools.  The 
researcher attended a total of nine community–
based activities, and noted the attendance, 
purpose, agenda, occurrences, and interactions 
of the events.  The field notes were between two 
to four pages long and the community–based 
events lasted between one to five hours in 
duration. 
 
Data Analysis 

Data were analyzed by a systematic 
grounded theory design.  Creswell (2006) 
indicated that systematic grounded theory had 
specific components: categories emerging from 
the open coding; and a core category, casual 
conditions, strategies, and consequences 
emerging during the axial coding phase.  At the 
open coding phase, participants discussed how 
the local agriculture program improved their 
community.  The researchers identified four 
different types of activities that built the 
community; social, educational, monetary, and 
FFA activities.  The core category was the one 
specific category that emerged as most 
significant to the participants.  The participants 
indicated that the activities most often led to the 
building of the community were social activities.  
The researchers slightly adjusted the category of 
social activities to the construction of social 
connections to clarify the phenomenon.  
Construction of social connections then became 
the core category in the axial coding process.  
After the core category had been identified, the 
axial coding focused on that core category.  The 
causal conditions were the factors that influence 
the core category.  The strategies were actions 
and interactions that resulted from the core 
category.  The consequences were the outcomes 
of the strategies.  The result of the analysis was a 
substantive–level theory about a specific 
problem or people (Creswell, 2006).  Figure 1 
highlights the grounded theory data analysis 
process utilized. 
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Open Coding Process  
 

Categories 
 

– Social Activities 
 
– Educational Activities 
 
– Monetary Activities 
 
– FFA Activities  
 
 

Core Category 
 
Construction of 
Social Connections 

Causal Conditions 
 

– Local Community at the School 
 
– Agriculture Program in the Local 

Community 
 
– External Community Activities for 

Students  

Strategies 
 

– Intergenerational 
Cooperation 

 
– Creating a Local Identity 
 
– Promoting Local Economy 
 
– Educational Opportunities 
 
– Career Opportunities 

Axial Coding 

Process 
Context 

 
– 3 Non–Metropolitan 

Communities 

Consequences 
 

– Intergenerational sense of community formed 
between program supporters and students 

 
– Small numbers of individual students profiting 

from the social connections that were developed  
 

Figure 1. Grounded theory model of school–based agriculture programs constructing social connections 
 
 
Standards of Rigor 

Numerous trustworthiness procedures were 
maintained during the study.  Credibility was 
established through a triangulation of the data, 
that included the use of a variety of data sources 
such as: interviews with community members, 
observations of community–based activities, 
second round interviews with community 
members, and analyses of documents from the 
programs (calendars, award documents, etc.).  
The researcher also triangulated the data by 
going back to each of the three communities and 
interviewing at least two more people from each 
community.  The second round of interviews 

served to double check the researcher’s 
interpretations of the data and seek data 
saturation.  Confirmability was conducted to 
mitigate the influence of the researchers’ 
personal bias.  An external audit was conducted 
with academic professionals in the fields of 
agricultural education and community studies.  
Transferability of the findings was constructed 
by providing thick, rich descriptions of the 
communities, activities, and programs studied 
(Ary, Razavieh, Jacobs, & Sorensen, 2009; 
Creswell, 2007; 2008). 

There were limitations of this study.  First, 
the researcher could not completely saturate the 
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themes developed with the interviews because 
the research occurred within a nine month 
context.  The theory that emerged was a 
snapshot of three programs and thus not wholly 
comprehensive, rather substantive in nature.  
Secondly, the research focused on three school–
based agriculture programs in Illinois in 
different rural community types and sizes.  The 
researcher acknowledged that there are other 
rural community types.  Thus, there are 
limitations in the transferability of the findings 
to other communities and school–based 
agriculture programs beyond those examined in 
this study. 

              
Findings 

 
The findings section was written to represent 

the systemic data analysis undertaken in the 
research.  The core category, construction of 
social connections, and the context of the study 
were explained first.  Then the researchers 
unpacked the casual conditions that influenced 
the construction of social connections; 
community at the local school, the agriculture 
program working in the community, and 
external community activities of the agriculture 
program.  Next, the strategies, which were the 
actions and interactions that resulted from the 
construction of social connections, were 
explained.  These strategies included the 
fostering of intergenerational cooperation, 
creating a local identity, promoting local 
economy, as well as educational and career 
opportunities for students.  Finally, the 
consequences of the construction of social 
connections by school–based agriculture 
programs were: a sense of community 
constructed between program supporters and 
students, and individual students obtaining 
educational resources. 
 
Context of Study and the Core Category of 
Construction of Social Connections 

Brownville was the mixed economy and 
residential community that possessed a variety 
of small shops and corporate businesses, along 
with some agricultural and industrial 
occupations with a growing bedroom 
community.  Many of the 4,000 residents 
commuted daily for work to a city of over 
50,000 people.  Approximately 5% of the 
population lived below the poverty level.  The 

town had a suburban, middle class appearance 
with a predominately white population.  The 
business sector of the community was a blend of 
older smaller businesses with newer corporate 
chain stores.  The newer stores came to the 
community less than fifteen years ago.  The 
corporate chain stores supplemented the 
community employment, which had suffered 
from factory layoffs.  The corporate businesses 
were drawn to Brownville by tax incentives and 
access to major roads.  The community had a 
recent increase in population, which led to new 
subdivisions, churches, and other community 
structures.  The newcomers were drawn in by 
the corporate businesses and small town 
atmosphere.  Some of these newcomers were 
bedroom community dwellers from a larger 
nearby community.  They were attracted to live 
in the community because of the small town 
atmosphere and quality schools.  The 
newcomers generally brought more wealth and 
prosperity to the community.  Yet, the 
community’s once small town appearance had 
been changed by the addition of the new 
corporate businesses and subdivisions.       

Plymouth was the mixed economy 
community of 20,000 residents.  The population 
was predominantly white, with a small minority 
of African Americans.   A large service business 
employed many of the town’s people. Some 
other smaller and agricultural businesses also 
served the community.  The large institution had 
been located in the community for over 100 
years, employed over 1,500 people, and brought 
around 10,000 people to the community each 
year.  Community visitors supported the large 
business and many of the smaller businesses of 
Plymouth.  One community member related the 
importance of the business to the community.  
“People complain about it sometimes, but I tell 
them that if it weren’t for [that business] our 
community would not exist.”  The identity of the 
community was defined by that business.  The 
slow growth of this large business led to the 
growth of new homes and new businesses, and 
supplemented the employment of the 
community.  The community members 
interviewed all agreed that Plymouth was a good 
place to live, work, and raise a family.  
Demographically, 40% of the population lived 
below the poverty line, which created a variety 
of socio–economic statuses in the community.  
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People acknowledged that it was a small town, 
but that the large business made it unique.         

Appleton was an agrarian community that 
was comprised of primarily agricultural 
businesses.  The population was under 900 
residents, mostly white, with 15% of the 
population living under the poverty line.  The 
community had lost almost all of its other 
businesses.  The community still retained one 
small business that served as the social center 
for the community.  The only other identity for 
the community was the local school.  This too 
had been in jeopardy because of the economic 
pressures to consolidate with another district.  
The community feared that if the school 
disappeared then the community would 
disappear as well.  The community had a 
declining population that depended on the 
surrounding communities for employment.  In 
addition, more low–income residents had 
relocated into the community.  The newcomers 
took advantage of the low cost housing to live in 
the community as bedroom dwellers and 
commute to neighboring towns that were 
between 10–20 miles away.  Although each 
community was purposively chosen for 
maximum variance between types for rural 
communities from an economic perspective, all 
three communities shared a sense of rural 
identity.     

The core category was the single category 
that emerged from the open coding as the most 
important according to the participants.  The 
core category was school–based agriculture 
programs building their communities through 
constructing social connections.  These school 
connections branched out into the community 
and brought parents together at community 
activities like the chapter banquet.  One parent 
described:    

  
It was cool because during senior night I 
saw that some [FFA] officers were also on 
the dance team… and the different kids from 
sports and other activities within the high 
school that are also in the FFA.  That is 
great because that branches [the social 
connections] out and they tell other kids 
they’re involved in it. 
 
Many times, the social connections involved 

a small group of community supporters, like 
those from Appleton. 

 
I [the teacher] have a group of probably six 
really dedicated parents or friends of the 
FFA chapter that I could call on any of them 
and they could be there no excuses.  They 
will drop any they are doing and bend over 
backwards to do good things.   
 
The creation of social connections also 

manifested in a formation of shared identity.  
Shared identity was the development of a 
commonality among people.  One teacher said, 
“A lot of people in the community will say that 
we are doing a great job.  They see our kids in 
the paper and are really proud of what the FFA 
chapter has done.”  The construction of social 
connections was very important and manifested 
into the complex phenomenon in this grounded 
theory. 
 
Conditions that influenced the Construction of 
Social Connections  

Causal conditions were the factors that 
influence the emergent core category of 
constructing social connections.  Three casual 
conditions were: the local community at the 
school, the agriculture program in the local 
community, and external community activities 
for students.   

First, the agriculture program’s activities 
that brought the community into the school were 
banquets, cook–outs, and open houses.  
Activities that occurred at the school generally 
had small participation from community 
members.  These events involved students, 
parents, and supporters of the agriculture 
program.  The goal of school activities was 
usually to highlight the successes of the students 
and the local agriculture program.  Notable 
exceptions to the typical school activities were 
the guest speakers from local businesses and 
colleges that the agriculture program of 
Plymouth recruited to speak during class.  The 
teacher related the following.   

 
Usually I end that class [Introduction to 
Agriculture Class] with an ‘Agriculture in 
the Community’ lesson and we talk about 
people in the community that are in involved 
with agriculture...  Every Friday was a 
career day and we had people from the 
community and some people from outside of 
the community come in to speak about 
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careers in their areas…  It was a huge 
undertaking… 
 
The bi–weekly guest speakers spoke to all of 

the agriculture students during the day.  These 
guest speakers provided a link within Plymouth 
between employers and students.  A school 
administrator from Plymouth appreciated this 
link.     

 
We know the value of success of our kids 
and to keep our kids in the community…  
The community wants our kids to be 
successful and to do well because they are 
the future of the community.  We want them 
to stay in the community.  If they go away to 
school we want them to come back.   
 
The administrator believed that the 

agriculture program was helping the community 
by connecting local businesses to students. 

Second, agriculture program activities 
within the community included volunteering at 
town festivals, county fairs, and an agricultural 
safety day.  Activities that occurred out in the 
community occurred less frequently but 
generally had larger community participation.  
The agriculture programs’ activities were highly 
visible and accessible to the community because 
the activities were in conjunction with the larger 
community–wide events.  Community members 
interacted with the students and seemed to enjoy 
the services that the agriculture programs and 
students provided.  For instance, Appleton had a 
community–wide festival in which the 
agriculture program operated a refreshment 
booth and coordinated a children’s’ activity.  
The event reached hundreds of community 
members and the popular children’s’ activity 
had over twenty participants.  The children 
received an award for participating and everyone 
in attendance was aware of the agriculture 
program’s presence and contribution to the 
event.  Parents of the participating children were 
very grateful of the activity.  The children’s 
competition was followed–up by a refreshment 
booth that ran during the event.  The refreshment 
booth was a fundraising opportunity for the 
agriculture program as well as a chance for the 
students to highlight their accomplishments over 
the past year.   

The last causal condition was the activities 
that developed external (beyond the local 

community) educational and career 
opportunities for students.  These activities 
included FFA activities and conventions, college 
visits, scholarships, guest speakers, and career 
shows.  External activities typically involved the 
individual students because the whole 
community did not take part in the external 
activities.  One notable exception was career 
shows, such as the event sponsored by the FFA 
alumni of Appleton.  The career show included 
both local and outside representatives of 
businesses and educational institutions.  The 
FFA alumni from Brownville and Appleton 
facilitated external opportunities by sponsoring a 
$500 scholarship for one graduating senior.  
Two alumni members of Brownville proudly 
discussed the amount of money that was raised 
by the alumni during the past five years.  They 
figured the amount to be about $10,000.  The 
money had been raised by a variety of different 
activities all coordinated by the alumni.   

 
We give out two scholarships per year for 
the last five years…  We have been out 
making money to help that with that.  They 
are $500 scholarships, so that helps [the 
students] out a little bit.  Two weeks ago we 
worked at a sale for a local business and 
sold stuff.  That was one of the ways of 
making money.  Every year we have a chili 
supper and pie auction.  We make good 
money at that.     
 
The researcher specifically asked the 

Brownsville alumni members about the potential 
brain drain effect of the Brownsville as students 
who won the scholarship, left the community, 
and utilized the resources built by the 
Brownsville alumni in different community.  A 
community member quickly repudiated the issue 
of a brain drain.   “… That it doesn’t matter.  
What does matter is giving the students the best 
opportunity to succeed in life.”  These efforts 
and activities reached out to the students to link 
them to external opportunities and prepare them 
for their future.    
 
Strategies for Constructing Social Connections  

The actions and interactions that result from 
the core category of the construction of social 
connections were termed strategies.  The 
strategies that emerged were: fostering 
intergenerational cooperation, creating a local 
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identity, promoting the local economy, and 
promoting educational and career opportunities 
for students.  First, intergenerational 
communication occurred at cookouts and 
banquets.  Intergenerational communication was 
the interaction of people from different age 
groups or generations.  At a cookout in Appleton 
the students and adults worked together to host 
and coordinate the event.  The adults and 
students served the food, the students conducted 
an informational meeting after the food, and the 
adults cleaned the facilities after the event.  The 
goal of the cookout was to raise money for 
students to attend FFA activities.  Pride and 
admiration for the agriculture program and the 
students’ success was high.  A parent at the 
cookout reported that their child had “grown out 
of their shell” because of the FFA to become a 
better student and person.  Furthermore, the 
strength of the support from the families 
involved was evident by the number of 
generations represented.  A community member 
related.  “Did you know that there are four 
generations here of one family tonight to support 
the FFA?”  The teamwork between the adults 
and students resulted in intergenerational 
cooperation.   

Some agriculture program activities 
developed a sense of local identity for the 
community members.  Community members 
involved in school–based agriculture programs 
could find a shared identity in the program.  
Banquets and open houses highlighted the 
accomplishments of the students and instilled 
pride in parents and community members.  One 
community member enjoyed knowing that their 
agriculture program had defeated a nearby 
community’s agriculture program in various 
FFA activities.   

 
I have people outside of the community 
come up to me all the time and say that they 
read about our accomplishments in the 
paper.  It is a great feeling to know that 
people notice what our kids are doing and 
how successful they are.   
 
The third strategy was local businesses 

visiting the agriculture programs to promote the 
development of the local economies.  The guest 
speakers facilitated this development.  The 
representatives of the local businesses discussed 
their careers, the education or skills that were 

required, and the local job market for that career.  
Students received firsthand knowledge of local 
job opportunities with the goal of forming 
economic connections for the future.  The 
community members of Plymouth appreciated 
this effort.  “There is a great balance between a 
global and local education…  The agriculture 
program is helping to meet the needs of the local 
community through its classroom and FFA 
experience.”   

The fourth strategy was the external 
opportunities for students when they made 
connections to educational networks outside of 
the community.  All three of the agriculture 
programs had community members that 
emphasized the importance of students visiting 
universities and colleges.  Two of the 
community members discussed the importance 
of the students obtaining a college degree to be 
competitive.  “We have one child wanting to 
work in the farm industry near our community 
and another wants going to college…  They are 
going their separate ways and that is okay.”  The 
agriculture instructor interviewed from Appleton 
said, “… students need a vehicle for success 
because there were no real opportunities [in the 
community].”  The FFA programs sponsored 
college activities like college visits, college 
recruiters in the classroom, scholarships 
opportunities, and relevant college preparation.  
External career opportunities occurred when 
students made connections to career networks 
outside of their community.  For example, 
Brownville visited non–local horticulture 
businesses to supplement their horticulture 
course work.  Two school administrators from 
Plymouth quickly pointed out that their 
agricultural instructor had strong agricultural 
corporate business ties outside of the 
community.   

 
While the agriculture economy is important 
for the area, we are aware that our students 
are entering into a global economy.  We 
need to prepare them for this global 
community.  Our teacher’s connections to 
outside corporate industries are a valuable 
resource for our students.   
 
External educational and career 

opportunities for students were important 
strategies for the construction of social 
connections. 
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Outcomes of Constructing Social Connections  
Outcomes were the consequences of the 

strategies.  There were two broad outcomes from 
the strategies utilized in the construction of 
social connections: intergenerational sense of 
community formed between program supporters 
and students and small numbers of individual 
students profiting from the social connections 
that were developed.  First, an intergenerational 
sense of community was formed between the 
small group of agriculture program supporters 
and the agriculture students.  Supporters and 
students worked together to develop a local 
identity through such activities as program 
cookouts and community–based fundraisers.  
Career fairs and guest speakers also built some 
community identity between different 
generations.  Community members involved 
with career and educational events may not have 
been the typical program supporter, but the 
interaction with students was usually limited and 
not cooperative in nature.  The events, which 
included some level of intergenerational 
community building, were usually conducted to 
benefit the students’ future, though the program 
supporters were conscious of the typical one–
sided nature of the activities’ benefits.  The 
agriculture programs’ FFA alumni chapters, 
instead of the agriculture students, organized the 
activities.   

Second, small numbers of individual 
students profited the most from the social 
connections that were developed.  All three 
school–based agriculture programs had activities 
to engage their students with career and 
educational opportunities.  The activities often 
connected the students to local careers and 
educational institutions.  These events were 
usually short in duration.  The agriculture 
programs did sponsor activities that had a 
greater impact for individual students, including 
scholarships.  The number of students who 
reaped the most benefits from these 
opportunities was small because of the 
availability of program resources though.  The 
career training, college preparation, and 
scholarship opportunities built from the 
community’s social connections benefited a few 
students.   
 

 
 
 

Discussion  
 

The purpose of this grounded theory study 
was to develop a substantive theory of 
community development by rural school–based 
agriculture programs.  Through open and axial 
coding a substantive theory of how school–
based agriculture programs constructed social 
connections emerged.  A substantive theory, 
unlike grand or mid–range theories, serves to 
offer an explanation of a phenomenon of a 
limited scope (Camp, 2001).  According to the 
findings in this study, agriculture programs can 
have a positive impact on the social connections 
between small groups of community supporters 
and students.  The agriculture program utilizes 
the pre–existing community asset of social 
connections to generate more social connections 
between the students and the community.  As 
articulated in this study, these social connections 
are then reinvested back into the agriculture 
program in the form of fundraising and student 
interaction.  Individual students, especially those 
who are destined to leave the community for 
college, benefit from this reinvestment through 
scholarships and interaction with educational 
institutions.  

The findings from this study describe a 
small slice of community development through 
school–based agriculture programs.  It was 
concluded from the findings that community 
development in general could happen through 
agriculture programs.  While these three 
programs were not the community leaders and 
planners, they were doing their part in building 
their communities.  This conclusion is consistent 
with research about community development 
through school–based agriculture programs 
(Arnold et al., 2005; Budge 2006; Dewees & 
Velázquez, 2000; Miller 1995). School–based 
agriculture programs can build their local 
communities, but more research is needed to 
determine the effect that these programs have on 
their communities.   

The researchers further concluded that the 
three school–based agriculture programs in this 
study were working with pre–existing 
community assets to build more assets.  The 
energy and resources of the program supporters 
and agriculture students were transformed to 
assets for the community and individual 
students.  For instance, Appleton utilized the 
local business resources of the community to 
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host a career fair for students with the goal of 
connecting students to local employers.  This 
model of community development is consistent 
with theories of asset–based community 
development (Green & Haines, 2007).  This 
conclusion has implications for teachers who 
have followed a model of needs assessment 
when analyzing their communities (Phipps et al., 
2008).  Needs–based focuses on the deficiencies 
of a local community and how a school–based 
agriculture program can help fill the 
community’s deficiencies.  The three school–
based agriculture programs studied took an 
assets–based focus, which highlights the 
strengths of the community and how a school–
based agriculture program can help build the 
community based on the identified strengths.  
These findings are not suggesting that 
agricultural educators do away with needs 
assessments, but rather teachers should do more 
to determine community assets and how they 
can build on existing assets rather than focusing 
solely on needs.  Research on community 
development activities of both the needs and 
asset–based assessment approaches to 
community development by agriculture 
programs should be conducted to determine the 
advantages and disadvantages of both 
approaches.   

The researchers also concluded that the 
substantive theory that emerged was that the 
school–based agriculture programs were 
constructing social connections between 
community members.  FFA Alumni members 
and community supporters worked collectively 

for the good of the program.  These people were 
utilizing their social connections to help 
individual students, even at the possible expense 
of draining the community’s resources.  In other 
words, the resources built by the community 
members were given to a student that was 
leaving the community temporarily for school 
and possible indefinitely with their career.  The 
substantive theory functioned similarly to 
community social capital theories and this 
conclusion is also consistent with community 
social capital research that found individual 
community members gained the most from the 
community’s social capital.  Sociologist describe 
this phenomena as a community using its 
bonding social capital, or the connections to 
resources within the community, to construct 
bridging social capital, or the connections to 
resources outside of the community, for the gain 
of individual community members  (Agnitsch, 
Flora, & Ryan, 2006; Gittell & Vidal, 1998; 
Koliba, 2003; Leonard, 2004).  Agriculture 
programs can have an impact on the social 
connections of a community, but more research 
is needed to determine if school–based 
agriculture programs can have the same impact 
on other aspects of the community, such as 
developing financial and cultural resources.  
Furthermore, research needs to be conducted to 
analyze how suburban and urban school–based 
agriculture programs construct social 
connections.  

Figure 2 described the substantive theory 
that emerged for school–based agriculture 
programs in rural communities. 
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Figure 2. Community development theory through rural school–based agricultural education 
 
 

Figure 2 illustrates how rural school–based 
agriculture programs can build their local 
communities; through asset–based community 
development to create social connections that 
result in community activities to benefit students 
in the local program.  In this figure agriculture 
programs are practicing community 
development by conducting activities within the 
community and with the support of community 
members.  Programs are practicing asset–based 
community development by working with the 
pre–existing resources of the community.  For 
example, one program had a bake sale to raise 
money for student scholarships.  The bake sale 
required community members to collaboratively 
use their social connections to sell more pies, 
which gave school–based agriculture students 
more educational opportunities.  As Figure 2 
illustrates, programs constructed social 
connections within the community by designing 
cooperative activities between the community 
members and school–based agriculture students.   
Activities that facilitated  asset–based 
community development included community 
events, program cook–outs, career shows, guest 
speakers, and any other activity that brings 

community members and students together to 
accomplish a shared goal. 

This grounded theory explained how 
programs could build and utilize the social 
connections of a community to improve 
students’ lives.  More research is needed to 
determine the impact school–based agriculture 
programs can have on their local communities, 
in addition to building social connections.  This 
research did not directly examine the role of 
classroom instruction, the FFA chapter, and 
students’ SAEs in local community 
development.  Researchers also need to examine 
the benefits of community–based agriculture 
activities to their community’s financial, 
cultural, and community vitality.  For instance, 
how can school–based agricultural education 
programs develop a community’s financial 
resources through SAEs?  In this age of 
accountability, agricultural education teachers 
need research that explains the benefits of their 
program to the students, the school, and the 
community.   

 
 

Community Development through Rural School–Based Agricultural Education 

Asset–Based Community Development                        

Social Connections   

Community Activities can use social 

resources to give individual students 

educational and career opportunities 

 

       Community Activities can build social 

connections between the program 

 supporters and agriculture students 
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Trends in the agriculture industry require students to have the ability to solve problems associated with 
scientific content. Agricultural laboratories are considered a main component of secondary agricultural 
education, and are well suited to provide students with opportunities to develop problem–solving skills 
through experiential learning. This study serves to examine the current availability and use of 
agricultural laboratories in secondary agricultural education, as well as their relationship to teacher 
perceptions regarding student learning, preparation requirements, and barriers to their use. Findings 
indicate that while many facilities are available and frequently used during instruction, teacher 
perceptions of student learning, preparation requirements, and barriers vary by facility.    
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Introduction/Theoretical Framework 
 

Trends in the agriculture industry signal a 
need for agricultural education to teach scientific 
problem solving, spurring the United States 
Department of Agriculture to recommend that 
students seeking future employment in the 
agriculture industry have “basic science skills 
and the ability to solve problems with scientific 
applications” (USDA, 2005, p. 12). With the 
widespread assumption that secondary 
agriculture teachers make use of agricultural 
laboratories (Franklin, 2008; McCormick, 1994; 
Newcomb, McCracken, Warmbrod, & 
Whittington, 2004; Phipps, Osborne, Dyer, & 
Ball, 2008), those concerned with the 
improvement of science understanding through 
applied learning should have reason to be 
optimistic. By its very nature, agricultural 
education is in an ideal position to teach 
scientific content through an agricultural context 
(Enderlin & Osborne, 1992; NRC, 2009; 
Thompson, 1998; Washburn & Myers, 2008). 
However, many of the activities designed for use 
in agricultural laboratories focus on the 
improvement of psychomotor skills rather than 
the reinforcement of academics (Franklin, 2008; 
Johnson, Wardlow, & Franklin, 1997).  

Agricultural laboratories, which can include 
mechanics laboratories, greenhouses, livestock 
facilities, land laboratories, and aquaculture 
laboratories, among others, are currently 
understood as a means for providing students 
practice in application of theories taught in the 
classroom (McCormick, 1994); however, the 
emergence of scientific agricultural education 
may provide opportunity for these laboratories 
to become a keystone in the teaching of 
scientific skills and problem solving. By 
designing laboratory instruction to focus on 
scientific problem solving, teachers can enhance 
student experiences to prepare them more 
effectively for scientifically–based careers in 
agriculture (Parr & Edwards, 2004). However, 
little research has been conducted on the current 
use of agricultural laboratories. The Agricultural 
Education and Communication National 
Research Agenda identified the determination of 
the relationship between instructional strategies 
and student achievement as a top priority 
initiative in order to increase the value of 
agricultural education on student achievement in 
science (Doerfert, 2011). This study served to 
address this priority initiative by investigating 
how teachers’ access to and current use of 
agricultural laboratories may be associated with 
their perceptions of student learning, necessary 
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preparation, and teaching barriers. Further, this 
study served as a starting point for an 
exploration into the value of one of the 
cornerstone components of agricultural 
education and its utility in improving student 
achievement in scientific problem solving 
through experiential learning.  

The connection between teachers’ 
perceptions and their utilization of agricultural 
laboratories to increase scientific problem 
solving is directly tied to Fishbein and Ajzen’s 
(1975) Theory of Planned Behavior. As shown 
in Figure 1, an individual’s intention to perform 
a behavior is linked to the emergence of the 
behavior (Ajzen, 1991).  
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Figure 1. Theory of Planned Behavior (Ajzen, 1991).  
 
 

While intentions are indicators of an 
individual’s motivation to perform a behavior, 
emergence of the behavior is also linked to 
nonmotivational factors, such as availability of 
resources and opportunity. Impacting an 
individual’s intentions to perform a certain 
behavior are the individual’s perceived 
behavioral control, attitude toward the behavior, 
and subjective norms regarding the behavior. 
Perceived behavioral control “refers to people’s 
perception of the ease or difficulty of performing 
the behavior of interest” (Ajzen, 1991, p. 183), 
and varies between situations. Attitudes are 
related to the behavioral beliefs an individual 
holds toward the behavior (Ajzen, 1988), and are 
developed via learning, action, and subsequent 
favorable or unfavorable results (Fishbein & 
Ajzen, 1975).  Intentions and subsequent 
behaviors are also impacted by subjective 
norms, which are the perceived expectations of 
valued individuals (Ajzen, 2002). The Theory of 

Planned Behavior suggests that the general 
expectation for agriculture teachers to utilize 
laboratory facilities (Phipps et al., 2008), paired 
with teachers’ attitudes regarding laboratory 
usage and their perceived control over how those 
laboratories are used to enhance student 
learning, can influence teacher uses of 
agricultural laboratories. Only after researchers 
have a grasp on the current uses of agricultural 
laboratories can they develop and evaluate 
strategies that may enhance student learning in 
these areas.  

Laboratory settings have long been an 
integral component of agricultural education, 
and remain a crucial aspect today (Phipps et al., 
2008). The skills developed through the 
appropriate use of experiential learning in 
agricultural laboratories (Figure 2) are diverse, 
yet directly relate to theories and concepts 
focused on in the classroom.  
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Figure 2. Goals of laboratory instruction (Phipps et al., 2008).  
 
 

While these theoretical goals are far 
reaching and include scientific inquiry and 
problem solving, instructional strategies 
characteristic of traditional agricultural 
education utilize laboratories primarily to focus 
on development of students’ psychomotor skills 
necessary for traditional occupations in 
agricultural production (Broyles, 2004; Johnson, 
1989).  

The development of instructional strategies 
to enhance the use of scientific inquiry and 
problem solving in agricultural laboratories 
requires an understanding of the laboratories 
available to teachers. Studies investigating the 
laboratories currently utilized in schools are few 
in number, and often regional. Young and 
Edwards (2005) identified the laboratory 
facilities available at 47 selected Oklahoma 
secondary agricultural education programs, 
which included agricultural mechanics 
laboratories, feeding facilities, greenhouses, land 
laboratories, horticulture facilities, and 
aquaculture laboratories. From a sample of 
Arizona agriculture teachers, Franklin (2008) 
reported that 76% had a greenhouse facility and 
28.8% had a plant nursery. Because agriculture 
is regionally distinct, a larger study 
incorporating different regions could provide a 
more accurate picture of agricultural laboratories 
prevalent across the nation.  

Research has identified barriers to utilizing 
laboratories which may compound the issue of 
incorporating strategies to enhance scientific 
inquiry and problem solving. Situated barriers 
such as teacher competency in laboratories and 
maintaining discipline procedures during 
laboratory activities may attribute to a decrease 
in the impact of laboratory use on content 
mastery (Franklin, 2008; Luiselli, Putnam, 
Handler, & Feinberg, 2005; Myers, Dyer, & 
Washburn, 2005).  
 

Purpose and Objectives 
 

The purpose of this study was to determine 
possible factors influencing secondary 
agriculture teachers’ use of agricultural 
laboratories when instructing students. In order 
to address the above purpose, the following 
objectives were developed: 

 
1. Describe the agricultural laboratories 

available to secondary agriculture teachers. 
2. Determine the frequency with which 

agricultural laboratories are utilized in 
secondary agricultural education. 

3. Determine the relationship between 
demographic factors and the frequency with 
which agriculture teachers utilize 
agricultural laboratories during instruction. 
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4. Determine the association between the 
frequency of laboratory use and teachers’ 
perceptions regarding laboratory usage. 

 
Methods 

 
This study utilized a nonexperimental 

descriptive survey design to gather data 
regarding agriculture teachers’ use of 
agricultural laboratories.  
 
Participants 

While the overall population consisted of all 
secondary agricultural education teachers in the 
United States, the accessible population 
consisted of all members of the National 
Association of Agricultural Educators (NAAE), 
the national professional organization of 
secondary agricultural educators (N = 6311). 
Limitations of this study stem from the sampling 
frame utilized. Although the study’s 
demographic findings suggest that respondents 
may be similar to the overall population 
(Kantrovich, 2010), not all agriculture teachers 
are NAAE members, and so the authors caution 
against generalizing findings past the accessible 
population. Further, the NAAE member 
database lacks complete accuracy due to 
teachers retiring, moving schools, or having 
inaccurate emails on record. Therefore, the main 
limitation of this study is that not all members of 
the accessible population had an equal 
opportunity to be included in the sampling 
frame. Lastly, this study assumes that all 
responses are made in a truthful manner, and 
lack falsities based on social desirability.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

NAAE members that were not listed as 
agriculture teachers were removed from the 
sampling frame for the purposes of this study. A 
simple random sample was drawn in order to 
ensure that all members of the sampling frame 
had the same probability of being selected. To 
complete the objectives, an email including a 
questionnaire invitation, designed for specific 
use in this study, was sent to the target sample 
(n = 530). This sample size was selected based 
on the population size, a 5% level of precision, 
and 95% confidence interval (Israel, 2009). The 
sample size was then increased by 20% to 
account for inaccurate or missing contact 
information and sample members who were no 
longer teaching (Israel, 2009).  

According to Dillman, Smyth and Christian 
(2009), the most effective method of increasing 
participation rate on Internet surveys is multiple 
contacts. Because little research has been 
performed regarding the optimal combination of 
contacts, the number of contacts after the initial 
invitation is left up to the researcher (Dillman et 
al., 2009). However, Dillman et al. recommend 
that when response rate per reminder email 
stalls, the researcher ceases sending reminders. 
Therefore, the researchers sent six emails to 
each member of the sample, including a 
prenotice email, the first email containing a link 
to complete the questionnaire and four 
reminder/thank you emails, also containing the 
questionnaire link.  

Upon completion of data collection, six 
teachers from the sample were removed by 
request and 122 teachers were removed from 
the study due to inaccurate or missing contact 
information, leading to a total response rate of 
51.1% (n = 206). Twelve respondents with 
crucially incomplete submissions were also 
removed, leading to a usable response rate of 
48.1% (n = 194). While not ideal, a response 
rate of less than 50% has been deemed 
acceptable in publications of similar populations 
(Lindner, Murphy, & Briers, 2001). 
Nonresponse error was addressed through a 
comparison of early to late respondents (Miller 
& Smith, 1983), as is common in agricultural 
education research (Lindner et al., 2001). This 
method of addressing nonresponse error has 
been deemed appropriate, as late respondents 
have been assumed to be similar to 
nonrespondents (Miller & Smith, 1983). Early 
respondents were identified as those responding 
after the initial survey invitation but before the 
first follow–up letter, while late respondents 
were identified as those responding after the 
first follow–up letter (Lindner et al., 2001). T–
tests were conducted to determine whether the 
respondent groups differed in demographic 
variables, including age, length of teaching 
experience, and length of time spent as a 
secondary agriculture student. Chi–square tests 
were conducted to determine group differences 
in gender and the type of community in which 
the school was in. No significant differences 
were found between early and late respondents 
in any demographic area (p values were .46, 
.57, .74, .58, and .12, respectively); therefore, 
results of this study were able to be generalized 
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to the accessible population (Lindner et al., 
2001; Miller & Smith, 1983). 

The demographics collected in this study 
are displayed in Table 1. Forty–five states were 
represented in the data; however, 4.6% (n = 9) 
did not supply their state. Respondents also 
displayed a wide range of teaching experience, 
with 5.2% (n = 10) not supplying their length of 

teaching experience. Over one–half of the 
respondents were students of secondary 
agricultural education for four years (n = 106); 
however, 5.2% (n = 10) did not supply their 
length of time as a secondary agricultural 
education student. The majority of respondents 
taught at schools in rural settings; however, 
4.6% (n = 9) did not supply their school setting. 

 
Table 1 
Demographic Data of Respondents 

Demographic  n % 

Gender    
   Male  137 70.6 
   Female  57 29.4 

Years of Teaching Experience    
   1–5  37 19.1 
   6–10  39 20.1 
   11–15  31 16.0 
   16–20  15 7.7 
   21–25  24 12.4 
   26–30  24 12.4 
   31–35  11 5.7 
   36–40  3 1.5 

Years as an Secondary Agriculture Student    
   0  23 11.9 
   1  3 1.5 
   2  7 3.6 
   3  21 10.8 
   4  106 54.6 
   5  15 7.7 
   6  9 4.6 

School Setting    
   Urban  19 10.0 
   Suburban  31 16.0 
   Rural  135 69.6 

 
 
Instrument  

The instrument utilized in this study was 
based on previous research focusing on 
perceptions of secondary agriculture teachers, 
and was selected for use after an extensive 
search for appropriate instrumentation 
(Layfield, Minor, & Waldvogel, 2001; Myers & 
Washburn, 2008; Thompson & Balschweid, 
1999; Thompson & Schumacher, 1998).  Items 
were modified slightly to meet the objectives of 
this particular study, and two additional items 
were added to meet the study’s first objective. 
Items measured teacher perceptions of 
agricultural laboratories on a five–point rating 
scale. Perceptions were grouped into three 

constructs that separated teachers’ perceptions 
of the effect of using laboratories on student 
learning, the level of preparation required when 
using laboratories, and the intensity of barriers 
when using laboratories. The student learning 
construct measured teachers’ perceptions 
regarding how agricultural laboratories 
impacted students’ understanding of agricultural 
concepts and practices, and included level of 
agreement statements such as, Agriculture 
concepts are easier for students to understand 
when agricultural facilities are integrated into 
the agricultural education program. Teacher 
perceptions of the level of preparation required 
when utilizing laboratories were measured 
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through the use of level of agreement statements 
such as, Integrating agricultural facilities into 
the agricultural education program requires 
more preparation time than teaching in a more 
traditional classroom. The barriers construct 
measured teachers’ level of agreement with 
specified items being barriers to integrating 
facilities, including personal barriers (such as 
lack of experience in managing a facility), 
support–related barriers (such as lack of 
administrative support), and other external 
barriers (such as lack of agricultural jobs using 
facilities in the local community). The authors 
of the original instrument reported Cronbach’s 
alpha as a measure of internal validity of .88. 
Reliability was calculated ex post facto for each 
of the perceptive constructs utilized in this 
study, including perceptions of preparation 
required when utilizing agricultural laboratories 
(α = .72), perceptions of effects of agricultural 
laboratory usage on student learning (α = .71), 
and perceptions of barriers to utilizing 
agricultural laboratories (α = .90).  
 
Data Analysis 

Data were analyzed using descriptive and 
correlational methods. Data were coded to be 
analyzed in SPSS, using either Pearson’s 

correlation coefficient or Spearman’s rho where 
appropriate to determine the magnitude of 
relationships sought from the objectives of the 
study. Magnitude was determined using Davis’s 
convention (1971). According to Davis, 
relationships between .01 and .09 are negligible, 
those between .10 and .29 are low, those 
between .30 and .49 are moderate, those 
between .50 and .69 are substantial, and those 
over .70 are very strong.  
 

Results 
 
Availability of Laboratories 

Objective 1 sought to identify the 
agricultural laboratories available to secondary 
teachers (Table 2). The majority of respondents 
have access to a greenhouse (72.2%, n = 140) 
and a mechanics/carpentry/welding facility 
(76.8%, n = 149). Approximately one–half of 
the respondents have access to a landscaping 
area (51.1%, n = 99). Aquaculture tanks/ponds, 
biotechnology/science laboratories, field crops, 
forestry plots, gardens, and livestock/equine 
facilities are accessible by between 20% and 
40% of the respondents. The two least available 
laboratories are the apiary (1.0%, n = 2) and the 
vineyard (0.5%, n = 1).  

 
Table 2 
Available Laboratories Identified by Respondents 

Laboratory  f % 

Mechanics/Carpentry/Welding Facility  149 76.8 
Greenhouse  140 72.2 
Landscaping Area  99 51.0 
Garden  75 38.7 
Aquaculture Tank/Pond  64 33.0 
Livestock/Equine Facility  56 28.9 
Field Crops  52 26.9 
Biotechnology/Science Laboratory  43 22.2 
Forestry Plot  43 22.2 
Food Science Laboratory  22 11.3 
Nursery/Orchard/Grove  22 11.3 
Turf Grass Management Area  22 11.3 
Small Animal/Veterinary Laboratory  18 9.3 
Meats Laboratory  8 4.1 
Apiary  2 1.0 
Vineyard  1 0.5 

 
 
Frequency of Laboratory Use  

The second objective sought to identify the 
frequency with which agricultural laboratories 

are utilized in secondary agricultural education 
(Table 3). Over one–half of teachers with access 
to a small animal/veterinary laboratory (94.4%), 
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greenhouse (90.6%), mechanics/carpentry/ 
welding facility (90.6%), livestock/equine 
facility (69.7%), nursery/orchard/grove (68.1%), 
biotechnology/science laboratory (63.0%), meats 
laboratory (62.5%), garden (61.1%), aquaculture 
tank/pond (57.8%), turf grass management area 
(54.5%), or food science laboratory (50.0%), 

reported utilizing the laboratory at least once per 
week. No teachers that had access to an apiary 
or vineyard reported using the laboratories at 
least once per week. However, both of these 
laboratories had very low numbers of teachers 
reporting to have access to the laboratory, as 
shown through Objective 1.  

 
Table 3 
Frequency of Agricultural Laboratory Use 

 
Laboratory 

Frequency 

Never 
1x/ 
year 

1x/ 
semester 

1x/ 
month 

1x/ 
week 

1x/ 
day 

>1x/ 
day 

Apiary 0 0 2 0 0 0 0 
Aquaculture Tank/Pond 2 6 9 10 17 14 6 
Biotechnology/Science Laboratory 2 0 2 12 15 7 5 
Field Crops 3 2 6 16 20 1 3 
Food Science Laboratory 1 1 4 5 2 6 3 
Forestry Plot 1 2 8 13 13 4 2 
Garden 1 3 7 17 26 10 8 
Greenhouse 1 0 5 7 28 58 40 
Landscaping Area 2 3 13 30 34 10 3 
Livestock/Equine Facility 1 1 8 7 11 14 14 
Meats Laboratory 0 1 2 0 3 1 1 
Mechanics/Carpentry/Welding 

Facility 
3 2 1 8 13 50 72 

Nursery/Orchard/Grove 1 2 1 3 10 3 2 
Small Animal/Veterinary Laboratory 0 0 0 1 5 5 7 
Turf Grass Management Area 0 1 4 5 8 3 1 
Vineyard 0 0 0 1 0 0 0 

 
 

The frequency of use of these laboratories 
provides the basis for measuring relationships in 
later objectives. Laboratories with low to very 
strong correlations are included in tables in 
discussion, while those with no and negligible 
correlations are omitted. 
 
Relationship between Frequency of Use and 
Demographics 

Objective 3 examined the relationship 
between teachers’ frequency of use of 
laboratories and their demographics, including 

gender, years of teaching experience, school 
setting, and number of years as a secondary 
agriculture student. Correlations between 
frequency of laboratory use and gender are 
displayed in Table 4. Males were coded as 1 and 
females were coded as 0. A substantial negative 
correlation was found between gender and 
frequency of use of a meats laboratory (r = -.66). 
A moderate positive correlation was found 
between gender and frequency of use of the turf 
grass management area (r = .30).  
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Table 4 
 Correlations between Frequency of Use of Laboratories and Teacher Gender 

Laboratory  r  Magnitude 

Meats Laboratory  -.66  Substantial 
Turf Grass Management Area  .30  Moderate 
Biotechnology/Science Laboratory  .26  Low 
Food Science Laboratory  .19  Low 
Mechanics/Carpentry/Welding Facility  .17  Low 
Landscaping Area  -.17  Low 
Greenhouse  -.13  Low 
Aquaculture Tank/Pond  .12  Low 
Nursery/Orchard/Grove  -.10  Low 

Note: female = 0; male = 1 
 
 

Low, moderate, and very strong correlations 
were also found between frequency of use of 
specific laboratories and length of experience as 
an agriculture teacher (Table 5). Frequency of 
use of the meats laboratory was found to have a 
very strong positive correlation to length of 
agriculture teaching experience (r = .73) while 
correlations between length of agriculture 
teaching experience and frequency of use of the 

livestock/equine facility (r = .25), food science 
laboratory (r = .22), nursery (r = .21), and 
biotechnology/science laboratory (r = .17) were 
found to be low and positive. A moderate 
negative correlation was found between length 
of agriculture teaching experience and frequency 
of use of the small animal/veterinary laboratory 
(r = -.35).  

 
Table 5 
Correlations between Frequency of Use of Laboratories and Length of Agriculture Teaching Experience 

Laboratory  r  Magnitude 

Meats Laboratory  .73  Very Strong 
Small Animal/Veterinary Laboratory  -.35  Moderate 
Livestock/Equine Facility  .25  Low 
Food Science Laboratory  .22  Low 
Nursery  .21  Low 
Biotechnology/Science Laboratory  .17  Low 

 
 

Moderate and low correlations were also 
found between frequency of use of specific 
laboratories and the number of years in which 
teachers were enrolled as secondary agriculture 
students, as shown in Table 6. A moderate 

positive correlation was found with regard to the 
nursery/orchard/grove (r = .30), while negative 
low correlations were found with regard to the 
greenhouse (r = -.19) and garden (r = -.11). 
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Table 6 
Correlations between Frequency of Specific Laboratory Use and Length of time Enrolled in Secondary 
Agricultural Education 

Laboratory  r  Magnitude 

Nursery/Orchard/Grove  .30  Moderate 
Forestry Plot  .28  Low 
Turf Grass Management Area  .21  Low 
Aquaculture Tank/Pond  .19  Low 
Greenhouse  -.19  Low 
Food Science Laboratory  .15  Low 
Livestock/Equine Facility  .13  Low 
Meats Laboratory  .12  Low 
Garden  -.11  Low 

 
 

Lastly, correlations between school setting 
(defined as rural, suburban, and urban school 
settings) and frequency of specific laboratory 
use were found with several laboratories, as is 
shown in Table 7. Urban, suburban, and rural 
school settings were coded as 1, 2, and 3, 
respectively. Moderate negative correlations 
were found between school setting and 
frequency of use of the food science laboratory 
(rs = -.43), meats laboratory (rs = -.38), 
biotechnology/science laboratory (rs = -.35), 

landscaping area (rs = -.35), 
nursery/orchard/grove (rs = -.33), and 
livestock/equine facility (rs = -.30). Low 
negative correlations were found between school 
setting and frequency of use of the garden (rs = -
.19), the small animal/veterinary laboratory (rs = 
-.15), and the greenhouse (rs = -.13). Only 
frequency of use of the turf grass management 
area was positively correlated with school 
setting (rs = .13). 

 
Table 7 
Correlations between Frequency of Specific Laboratory Use and School Setting 

Laboratory  rs  Magnitude 

Food Science Laboratory  -.43  Moderate 
Meats Laboratory  -.38  Moderate 
Biotechnology/Science Laboratory  -.35  Moderate 
Landscaping Area  -.35  Moderate 
Nursery/Orchard/Grove  -.33  Moderate 
Livestock/Equine Facility  -.30  Moderate 
Garden  -.19  Low 
Small Animal/Veterinary Laboratory  -.15  Low 
Greenhouse  -.13  Low 
Turf Grass Management Area  .13  Low 

 
 
Relationship between Teacher Perceptions and 
Frequency of Laboratory Use  

The final objective sought to determine the 
relationship between teachers’ frequency of use 
of specific agricultural laboratories and 
perceptions regarding the use of agricultural 
laboratories’ impact on student learning (Table 
8), preparation required to utilize laboratories 
during instruction (Table 9), and barriers to 
utilizing agricultural laboratories during 

instruction (Table 10). Low positive correlations 
between .11 and .23 were found between 
teachers’ perceptions of the impact of using 
agricultural laboratories during instruction on 
student learning and the frequency of use of 
eight of the laboratories, as indicated in Table 8. 
However, negative correlations, two being above 
a low magnitude, were found between these 
same learning perceptions and frequency of use 
of the meats laboratory (r = -.51), small 
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animal/veterinary laboratory (r = -.38), and turf grass management area (r = -.18). 
 
Table 8 
Correlations between Frequency of Use of Laboratories and Perceptions of Impact on Student Learning 

Laboratory  r  Magnitude 

   Meats Laboratory  -.51  Substantial 
   Small Animal/Veterinary Laboratory   -.38  Moderate 
   Food Science Laboratory  .23  Low 
   Garden  .23  Low 
   Greenhouse  .18  Low 
   Turf Grass Management Area  -.18  Low 
   Landscaping Area  .17  Low 
   Biotechnology/Science Laboratory  .16  Low 
   Aquaculture Tank/Pond  .14  Low 
   Mechanics/Carpentry/Welding Facility  .12  Low 
   Field Crops  .11  Low 

 
 

As seen in Table 9, positive low correlations 
were found between teachers’ perceptions of 
preparation requirements when using 
agricultural laboratories and the frequency of 
use of the garden (r = .27), greenhouse (r = .17), 
and landscaping area (r = .15). However, 

negative low correlations were found between 
these same preparation perceptions and 
frequency of use of the nursery/orchard/grove (r 
= -.24), small animal/veterinary laboratory (r = -
.20), meats laboratory (r = -.13), and 
livestock/equine facility (r = -.12).  

 
Table 9 
Correlations between Frequency of Laboratory Use and Perceptions of Preparation Requirements 

Laboratory  r  Magnitude 

   Garden  .27  Low 
   Nursery/Orchard/Grove  -.24  Low 
   Small Animal/Veterinary Laboratory  -.20  Low 
   Greenhouse  .17  Low 
   Landscaping Area  .15  Low 
   Meats Laboratory  -.13  Low 
   Livestock/Equine Facility  -.12  Low 

 
 

Lastly, Table 10 displays correlations 
between the construct examining teachers’ 
perceptions of barriers to using agricultural 
laboratories and their frequency of laboratory 
use. Positive low correlations were found with 
the frequency of use of the 
biotechnology/science laboratory (r = .19), 

livestock/equine facility (r = .18), forestry plot 
(r = .15), and nursery/orchard grove (r = .13). 
Negative low correlations were found with the 
meats laboratory (r = -.18), aquaculture 
tank/pond (r = -.13), and food science laboratory 
(r = -.13).  
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Table 10 
Correlations between Frequency of Laboratory Use and Perceptions of Barriers  

Relationship  r  Magnitude 

   Biotechnology/Science Laboratory  .19  Low 
   Livestock/Equine Facility  .18  Low 
   Meats Laboratory  -.18  Low 
   Forestry Plot  .15  Low 
   Nursery/Orchard/Grove  .13  Low 
   Aquaculture Tank/Pond  -.13  Low 
   Food Science Laboratory  -.13  Low 

 
 

Conclusions 
 

Availability of a wide variety of agricultural 
laboratories was found to be very common 
among secondary agricultural education 
programs. This finding is consistent with 
previous state–based research that indicated the 
presence of mechanics laboratories, livestock 
feeding facilities, greenhouses, land laboratories, 
horticulture facilities, and aquaculture 
laboratories in agricultural programs (Franklin, 
2008; Young & Edwards, 2005). The least 
available agricultural laboratories included a 
vineyard and an apiary, which were not found to 
be common in any of the available research 
regarding agricultural laboratories. Over one–
half the teachers reported utilizing the majority 
of their facilities more than once per week. 
These results support Phipps et al.’s (2008) 
statements regarding the value of agricultural 
laboratories in agricultural education programs.  

Females in this study tended to utilize the 
greenhouse, landscaping area, 
nursery/orchard/grove, and meats laboratory less 
than males, but tended to utilize turf grass 
management areas, biotechnology/science 
laboratories, food science laboratories, 
aquaculture tanks/ponds, and 
mechanics/carpentry/welding facilities more 
than males. Correlations indicate that 43.6% of 
the variance of frequency of use in of the meats 
laboratory and 9.2% of the variance of 
frequency of use in the turf grass management 
area were associated with gender. Gender was 
associated with the remaining correlated 
laboratories in lower amounts, ranging from 
1.4% (aquaculture tank/pond) to 6.9% 
(biotechnology/science laboratory). Length of 
time enrolled as a secondary agriculture student 
was associated with between 1.5% and 9.0% of 
the variance in frequency of use of correlated 

laboratories.  Correlations were also found 
between school setting and frequency of use of 
ten of the laboratories. Teachers in more urban 
schools tended to use nine of the ten correlated 
laboratories more often, while teachers in more 
rural schools tended to utilize these laboratories 
less often. Variation in school setting was 
associated with variance percentages ranging 
from 1.7% (greenhouse) to18.3% (food science 
laboratory).  

Teachers using the food science laboratory, 
garden, greenhouse, landscaping area, 
biotechnology/science laboratory, aquaculture 
tank/pond, mechanics/carpentry/welding facility, 
and field crops more often tended to report more 
positive perceptions of student learning in 
laboratories, as has been reported by previous 
research (Arnold, Warner, & Osborne, 2006). 
These positive correlations are also supported by 
Fishbein and Ajzen’s (1975) Theory of Planned 
Behavior, which states that attitude toward a 
behavior directly impacts intentions to perform 
that behavior. However, negative correlations 
between perceptions of student learning and the 
turf grass management area, small 
animal/veterinary laboratory, and meats 
laboratory indicate that teachers using these 
laboratories more often tended to report more 
negative perceptions of student learning in 
agricultural laboratories, which may suggest that 
other aspects impact teachers’ intentions (Ajzen, 
1991). Frequency of use of the laboratories was 
associated with between 1.2% (field crops) and 
25.7% (meats laboratory) of the variance in 
perceptions of student learning.  

Correlations indicate that teachers using the 
garden, greenhouse, or landscaping area more 
frequently tended to perceive greater preparation 
requirements when using laboratories, while 
teachers using the livestock/equine facility, 
meats laboratory, small animal/veterinary 
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laboratory, or nursery/orchard/grove more 
frequently tended to perceive fewer preparation 
requirements when utilizing laboratories. Again, 
these differences in how attitudes impact 
teachers’ intentions by laboratory setting may 
suggest that other aspects impact teachers’ 
intentions (Ajzen, 1991). Associations between 
frequency of use of laboratories and variance 
perceptions of preparation requirements ranged 
from 1.5% (livestock/equine facility) to 7.0% 
(garden). While teachers have reported increased 
preparation requirements when using 
experiential learning in agricultural education 
previously (Arnold et al., 2006), perceptions of 
lesser preparation requirements associated with 
experiential learning in specific laboratories 
remains unexplained, and therefore lends itself 
well to future research.  

Perceptions of barriers to using agricultural 
laboratories were positively correlated with 
frequency of use of the biotechnology/science 
laboratory, livestock/equine facility, forestry 
plot, and nursery/orchard/grove, indicating that 
teachers using these laboratories more often 
perceived greater barriers to utilizing 
agricultural laboratories. However, negative 
correlations indicated that teachers using the 
aquaculture tank/pond, food science laboratory, 
or meats laboratory more often perceived fewer 
barriers to utilizing agricultural laboratories. 
Associations between perceptions of barriers and 
frequency of agricultural laboratory use ranged 
from 1.6% (nursery/orchard/grove) to 3.5% 
(biotechnology/science laboratory). According 
to the Theory of Planned Behavior, perceptions 
of less control in using laboratories decrease 
teachers’ intentions to utilize them, and this was 
seen in some of the facilities (Ajzen, 1991). 
However, facilities with positive correlations 
indicate that other aspects may impact teachers’ 
intentions. 

 
Implications and Recommendations 

 
As noted in previous research, the presence 

and usage of agricultural laboratories to some 
degree is included in the basic philosophy of 
secondary agricultural education (Franklin, 
2008; McCormick, 1994; Newcomb et al., 2004; 
Phipps et al., 2008). The results of this study 
regarding laboratory availability and frequency 
of use support this statement, encouraging 
researchers and teacher educators to focus on 

instructional strategies designed for specific 
contexts available to and used by a large number 
of agriculture teachers, as is recommended in 
teacher education (Desimone, 2009).  

The number of years teachers were students 
in secondary agricultural education was 
associated with a range of variation in frequency 
of use of specific facilities, providing support for 
the use of experiential learning in specific 
facilities in teacher education programs.  Results 
also indicate that gender is associated with a 
wide range of percentages of variance in the 
frequency of use of specific facilities, further 
supporting the need for exposure to agricultural 
laboratories before entering the profession. This 
need for experiential learning in the context of 
agricultural laboratories is of great importance 
currently, as the number of females entering the 
profession of agricultural education is on the rise 
(Rocca & Washburn, 2008). Lastly, teachers in 
more rural schools reported using nine of the 
agricultural laboratories less frequently than 
those at suburban or urban schools. This may 
imply that the subjective norms perceived by a 
teacher may be dependent on the facility and the 
community, thereby impacting teachers’ 
intentions to utilize certain facilities in different 
amounts based on their communities’ 
expectations (Ajzen, 1991). With the majority of 
the nation’s agriculture students learning in rural 
schools, agricultural educators must provide 
instruction and support to help these teachers 
utilize agricultural laboratories effectively.  

Experiential learning in agricultural 
laboratories has been established as an ideal 
method to teach scientific content and problem 
solving skills to agriculture students in an effort 
to better prepare them for careers in the science–
based agriculture industry (Enderlin & Osborne, 
1992; Myers & Washburn, 2006; NRC, 2009; 
Thompson, 1998; Washburn & Myers, 2008), 
implying a subjective norm among the 
profession that views the use of agricultural 
facilities as a recommended practice (Fishbein & 
Ajzen, 1975). Fishbein and Ajzen’s (1975) 
Theory of Planned Behavior states that teachers’ 
intentions to utilize agricultural laboratories are 
also influenced by their perceptions of the 
control they have over the behavior and their 
attitude regarding the behavior. Associations 
between frequency of laboratory use and teacher 
perceptions regarding the impact of using 
specific agricultural laboratories on student 
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learning, the preparation required to effectively 
use specific agricultural laboratories during 
instruction, and barriers to using agricultural 
laboratories vary by laboratory. These findings 
suggest that while subjective norms, attitudes, 
and perceived behavioral control influence 
teachers’ use of agricultural laboratories 
(Fishbein &Ajzen, 1975), the impact of these 
factors on teacher intentions and behavior may 
vary by laboratory setting. Further, demographic 
factors, such as community setting, may 
influence subjective norms, attitudes, and 
perceived behavioral control, adding increased 
variability in teachers’ use of specific laboratory 
settings.  

In order for students to gain valuable 
experiences that enhance their scientific content 
and problem solving skills, researchers must 
work to investigate the causes of these 
differences in teacher perceptions and their 
relationship to frequency of use of specific 
facilities. While self–reporting studies such as 

this are a useful starting point, more information 
regarding the actual use of laboratories could be 
obtained by observational or qualitative research 
methods. An array of research methods focusing 
on how teachers utilize laboratories to enhance 
student experiences and learning can shed 
further light on the value of agricultural 
laboratories in secondary education. 
Examination of teachers’ intentions and plans 
for student learning in laboratories compared 
with actual practices may provide insight into 
barriers teachers face when utilizing agricultural 
laboratories.  Focus groups with students can 
provide a more thorough understanding for how 
specific laboratories impact students’ 
experiences and learning. Upon further study, 
teacher educators should work with teachers to 
reduce barriers to utilizing laboratories, develop 
strategies to make preparation in specific 
laboratories less daunting, and maximize the 
impact of agricultural laboratories on student 
learning.  
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For more than 20 years, the 50 agricultural mechanics laboratory management competencies identified 
by Johnson and Schumacher in 1989 have served as the basis for numerous needs assessments of 
secondary agriculture teachers.  This study reevaluated Johnson and Schumacher’s instrument, as 
modified by Saucier, Schumacher, Funkenbusch, Terry, and Johnson (2008), to reduce the number of 
competencies and update the constructs of agricultural mechanics laboratory management competencies 
through factor–analytic and psychometric analyses.  Five–hundred and three in–service secondary 
agriculture teachers from six states, surveyed between the spring of 2008 and the spring of 2010, served 
as the population for this study.  As a result, the 70 agricultural mechanics laboratory management 
competencies included in the instrument modified by Saucier et al. (2008) were reduced to 33 
competencies, in eight constructs.  A further outcome was reflected in the psychometric evaluation of the 
eight constructs, which resulted in acceptable internal consistency reliabilities that ranged from .82 to 
.96.  Multi–state benchmarks for agricultural mechanics laboratory management abilities of secondary 
agriculture teachers were also proposed.  The results further indicated that the revised constructs were 
appropriate to assess agricultural mechanics laboratory management competencies across Huberman’s 
(1989) five teacher career stages. 
 
Keywords: factor analysis; psychometrics; meta–analysis; agricultural mechanics; laboratory management 
 
 

Introduction 
 

Laboratories are essential learning 
environments for quality secondary agriculture 
programs (Baker, Thoron, Myers, & Cody, 
2008; Thoron & Myers, 2010).  A review of 
literature identified that much of the instruction 
within the secondary agricultural mechanics 
curriculum takes place in a laboratory setting 
(Johnson & Schumacher, 1989; Saucier & 
McKim, 2011; Saucier, Terry, & Schumacher, 
2009)—in some states, nearly 60% of the 
curriculum taught in agriculture courses 
included agricultural mechanics competencies 
(McKim & Saucier, 2011).  Furthermore, 
Saucier et al. (2009) found that Missouri 
agricultural educators spent almost 10 hours per 
week supervising students in an agricultural 
mechanics laboratory.  With the frequent use of 

laboratories by agricultural educators, the need 
for safe and effective laboratory instruction 
seems apparent.   

For safe and effective laboratory instruction 
to take place, agricultural educators must be 
competent and knowledgeable in the area of 
laboratory management (Saucier et al., 2009).  
Hubert, Ullrich, Lindner, and Murphy (2003) 
stated, “If skill development is the focus of 
laboratory instruction, then thorough attention to 
all its components, including safety instruction, 
is essential” (p. 3).  Fletcher and Johnson (1990) 
found that agricultural mechanics students are 
exposed to equipment, materials, tools, and 
supplies that are potentially hazardous to their 
health and could cause injury or death.  
Additionally, Phipps, Osborne, Dyer, and Ball 
(2008) noted that the agriculture teacher is 
responsible for identifying safety hazards, 
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providing daily safety instruction, and 
maintaining safe working conditions for students 
in an agricultural mechanics laboratory.   

Considering the amount of instructional time 
spent in agricultural mechanics laboratories 
across the U.S., it is critical that a needs 
assessment be conducted to determine the 
agricultural mechanics laboratory management 
needs of secondary agriculture teachers.  To do 
so, a valid and reliable data collection 
instrument must be used to accurately gauge the 
agricultural mechanics laboratory management 
abilities of secondary agriculture teachers.   

In 1989, Johnson and Schumacher identified 
50 agricultural mechanics laboratory 
management competencies to assess the 
agricultural mechanics laboratory management 
abilities of secondary agriculture teachers.  In 
the more than 20 years since Johnson and 
Schumacher identified those competencies, 
numerous studies (Johnson, Schumacher, & 
Stewart, 1990; McKim & Saucier, 2011; Saucier 
& McKim, 2011; Saucier & McKim, 2010; 
Saucier, Schumacher, Funkenbusch, Terry, & 
Johnson, 2008; Saucier et al., 2009; Schlautman 
& Shilletto, 1992; Swan, 1992) have been 
conducted using some iteration of the 
instrument.  In 2008, Saucier et al. modified 
Johnson and Schumacher’s instrument to split 
multiple–component—double–barreled and 
triple–barreled—competencies into single–
component competencies.  Thus, the original 50 
competencies were expanded to 70 
competencies.   
 

Theoretical Framework 
 

Bandura’s theory of self–efficacy (1997) 
was used to guide this study.  According to 
Bandura, self–efficacy is defined as the “beliefs 
in one’s capabilities to organize and execute the 
course of action required to produce given 
attainments” (p. 3).  Additionally, self–efficacy 
influences a person’s choices, actions, the 
amount of effort they give, how long they 
persevere when faced with obstacles, their 
resilience, their thought patterns and emotional 
reactions, and the level of achievement they 
ultimately attain (Bandura, 1986).   

In 2008, Knobloch found that the 
predetermined beliefs of teachers often influence 
how they connect academic content in the 
classroom to real–life applications in the 

laboratory.  According to a review of literature, 
these beliefs are developed in part to personal 
beliefs about the curriculum or content (Borko & 
Putnam, 1996; Moseley, Reinke, & Bookout, 
2002; Pajares, 1992), availability of time, 
availability instructional resources, level of 
preparation regarding the content (Thompson & 
Balschweid, 1999), comfort level with the 
content, (Knobloch & Ball, 2003), perceived 
value of the content (Lawrenz, 1985), past 
experiences with the content area (Calderhead, 
1996; Thompson & Balschweid, 1999), teaching 
environment (Knobloch, 2001), and motivation 
(Bandura, 1997; Tschannen–Moran, Woolfolk–
Hoy, & Hoy, 1998).  A teacher’s development 
and performance can also influenced by the 
interaction of these personal and environmental 
factors and the situations in which they teach 
(Knobloch, 2001).   

Psychometric theory as described by 
Nunnally (1967) served as a secondary 
framework and guided the analyses of this study.  
Measuring secondary agriculture teachers’ 
perceived level of efficacy to perform 
agricultural mechanics laboratory management 
competencies requires the measurement of 
psychological attributes, in the case of this 
study, self–efficacy.  Psychometric 
“…measurement consists of rules for assigning 
numbers to objects to represent quantities of 
attributes.  The term ‘rules’ indicates that 
procedures for assigning numbers must be 
explicitly formulated…” (Nunnally, 1967, p. 2).  
In this study, a numerical measure was attained 
by asking subjects to rate the importance of a 
series of agricultural mechanics laboratory 
management competencies and their self–
perceived ability to perform those competencies.  
Measures of several unitary attributes 
(competencies) are then combined to form an 
overall objective appraisal or construct 
(Nunnally, 1967). 
 

Purpose and Research Objectives 
 

Numerous studies regarding agricultural 
mechanics needs assessment (McKim & 
Saucier, 2011; Saucier & McKim, 2011; Saucier 
& McKim, 2010; Saucier et al., 2008; Saucier et 
al., 2009; Schlautman & Shilletto, 1992; Swan, 
1992) have been conducted using some iteration 
of the instrument developed by Johnson and 
Schumacher (1989).  Those studies have 
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provided guidance for the profession and for the 
advancement of agricultural mechanics in 
secondary and post–secondary settings.   

Since 1989, Johnson and Schumacher’s 
instrument has been modified and revised by 
researchers for various reasons, e.g. double– and 
triple–barreled questions, etc.  By expanding the 
original 50 competencies to 70, subjects were 
asked to answer no less than 140 questions when 
considering, for each competency, subjects were 
asked to assess both the importance of the 
competency and their ability to perform it.  The 
length of a questionnaire has been noted to have 
an effect on item response rates, accuracy of 
data collected, and individuals’ willingness to 
participate, in both mailed (Dillman, Sinclair, & 
Clark, 1993) and web–based (Galesic & 
Bosnjak, 2009) surveys.  Thus, reducing the 
number of items, while retaining as much of the 
original information as possible (Field, 2009), 
would likely increase the willingness of 
individuals to participate in the survey, increase 
item response rates, and the accuracy of data 
collected (Dillman et al., 1993; Galesic & 
Bosnjak)—a task often accomplished through 
factor–analytic and psychometric analyses 
(Field, 2009).  A review of the literature did not 
yield an obvious factor–analytic or psychometric 
analysis of Johnson and Schumacher’s original 
competencies or the expanded version (Saucier 
et al., 2008), in the more than 20 years since the 
original instrument was developed.  Given the 
major revisions and expansions to the instrument 
and the extended amount of time elapsed since 
the previous assessment, a reassessment of 
Johnson and Schumacher’s instrument, as 
revised, was warranted.   

Moreover, a validation and reassessment of 
the reliability of a data collection instrument to 
be used to accurately gauge the agricultural 
mechanics laboratory management abilities of 
secondary agriculture teachers addresses 
challenges identified in the National Research 
Agenda: American Association for Agricultural 
Education’s Research Priority Areas for 2011 – 
2015 (Doerfert, 2011), including assessing the 
efficiency and effectiveness of agricultural 
education programs at all levels.  The outcome 
of this study will provide a more succinct and 
accurate measure of secondary agriculture 
teachers’ professional development needs as 
related to agricultural mechanics laboratory 
management. 

Therefore, the purpose of this study was to 
reevaluate the instrument developed by Johnson 
and Schumacher (1989), as modified by Saucier 
et al. (2008), and propose multi–state 
benchmarks for in–service secondary agriculture 
teachers.  This study was guided by three 
research objectives:  

 
1. Assess the factor–analytic and psychometric 

properties of the agricultural mechanics 
laboratory management instrument, based 
on the perceptions of secondary agriculture 
teachers regarding the importance of 
agricultural mechanics laboratory 
management competencies. 

2. Describe the self–perceived agricultural 
mechanics laboratory management abilities 
of secondary agriculture teachers, to propose 
multi–state benchmarks for agricultural 
mechanics laboratory management 
competencies. 

3. Using the construct outcomes of the factor–
analytic and psychometric analyses included 
in research objective one, determine if the 
self–perceived agricultural mechanics 
laboratory management abilities of 
secondary agriculture teachers differ by 
teacher career stage. 

 
Method and Results 

 
Given the number of studies that have been 

conducted using some iteration of Johnson and 
Schumacher’s instrument (1989), including 
studies of preservice and in–service secondary 
agriculture teachers, a meta–analytical approach 
was used for this study.  “Meta–analysis is a 
form of secondary analysis of preexisting data 
that aims to summarize and compare results 
from different studies (Newton & Rudestam, 
1999, p. 281).  Furthermore, meta–analyses 
“serve to combine results from multiple studies 
and, consequently, allow us to diminish our 
reliance on statistical tests from individual 
studies” (p. 281).  Therefore, a form of meta–
analysis was conducted by including the results 
of studies conducted across six states within a 
two year period.   

Conflicting findings existed in the literature 
regarding the effect of developmental stages of 
teachers on teacher efficacy (Burris, 
McLaughlin, McCulloch, Brashears, & Fraze, 
2010; Layfield & Dobbins, 2002).  Therefore, 
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teacher career stage was considered to be a 
variable of interest.  Thus, Huberman’s (1989) 
Teacher Career Cycle Model provided guidance 
in the analysis of the data for this study.  Within 
Huberman’s model, teacher career stage is 
divided into five phases: Career entry–discovery 
and survival (1 to 3 years), stabilization (4 to 6 
years), experimentation/diversification (7 to 18 
years), serenity (19 to 30 years), and 
disengagement (31 years and beyond).   
 
Instrumentation 

The instrument developed by Johnson and 
Schumacher (1989) included 50 competencies 
developed with input from a national panel of 
agricultural mechanics education experts, 
through a Delphi technique.  The 50 item 
instrument was again used by Johnson (1989) to 
assess secondary agriculture teachers’ 
perceptions of importance of agricultural 
mechanics laboratory management 
competencies.  As part of his study, Johnson 
conducted a principal component analysis with a 
varimax rotation to assess the statistical validity 
of his instrument, which yielded a five factor 
solution capable of explaining 46% of the 
variance.  Johnson reported reliability estimates 
(Cronbach’s α) that ranged from .63 to .88.  
Johnson and Schumacher’s instrument was later 
modified by Johnson et al. (1990) to include a 
double–matrix format to assess the perceived 
importance of each competency and the 
perceived ability of the individual to perform 
each competency.  The instrument was again 
modified by Saucier et al. (2008) who expanded 
the original 50 competencies to 70 
competencies, as previously noted. 

Data for this study were collected using the 
instrument developed by Johnson and 
Schumacher (1989), as modified to include 70 
competencies by Saucier et al. (2008).  
Modifications to the design and format of the 
data collection instrument were guided by 
Dillman’s (2007) suggestions.  In the two–
section data collection instrument, subjects were 
asked to respond to 70 statements representing 
agricultural mechanics laboratory management 
competencies, presented in a double–matrix 

configuration.  The 5–point summated rating 
scale in a double–matrix configuration allowed 
subjects to respond to each statement twice; 
once rating the perceived importance of each 
competency (1 = No Importance, 2 = Below 
Average Importance, 3 = Average Importance, 4 
= Above Average Importance, 5 = Utmost 
Importance), and once rating the individual’s 
ability to perform each competency (1 = No 
Ability, 2 = Below Average Ability, 3 = Average 
Ability, 4 = Above Average Ability, 5 = 
Exceptional Ability).   

Prior to data collection, a panel of eight 
experts was asked to assess face and content 
validity of the instrument.  Each member of the 
panel was considered an expert in the areas of 
agricultural education, agricultural systems 
management, instrument development, and/or 
research methods.  A pilot test was conducted 
using individuals not selected in the samples for 
the study.  Initial estimates of reliability of the 
instrument were calculated using the results of 
the pilot test, which yielded Cronbach’s alpha 
coefficients for the importance and ability scales 
that ranged from .95 to .97 (n = 30). 
 
Population 

Data included in this study were collected 
from in–service secondary agriculture teachers 
in six states between the spring of 2008 and the 
spring of 2010 (see Table 1).  Data collection 
efforts were made independently in each state.  
In each data collection effort, five points of 
contact were attempted (Dillman, Smyth, & 
Christian, 2009).  Because of the nature of a 
meta–analysis—combining data from multiple 
studies—the objectives of this study were not 
inferential in nature.  A more extensive 
description of the population (N = 503), 
including state, population of secondary 
agriculture teachers in each state, number of 
respondents, and semester of data collection, is 
provided in Table 1.  Table 2 provides an 
overview of the secondary agriculture teachers’ 
experience and the corresponding stage of 
teacher career cycle as defined by Huberman 
(1989), which served as one basis of comparison 
for analyses. 

 
 
 
 
 



McKim & Saucier  A Multi–State Factor… 

 

Journal of Agricultural Education 143 Volume 53, Number 2, 2012 

 

 
Table 1 
Description of Secondary Agriculture Teachers in Multi–State Agricultural Mechanics Laboratory 
Management Studies from 2008–2010 (N = 503) 
State N n Semester of Data Collection 
Arkansas

 
 267 80 Spring 2009 

Kentucky
 
 247 87 Spring 2010 

Missouri
 
 424 110 Fall 2008 

Oklahoma
 
 436 111 Spring 2009 

Tennessee
 
 317 78 Spring 2010 

Wyoming
 
 47 37 Spring 2008 

 
 
Table 2 
Characteristics of Secondary Agriculture Teachers in Multi–State Agricultural Mechanics Laboratory 
Management Studies from 2008–2010 (N = 503) 

  Stage of Teacher Career Cycle
a
  

 Yrs.
 
Exper.

b
 1 2 3 4 5 

State M  SD f % f % f % f % f % 
Arkansas 13.5 10.1 14 17.7 15 19.0 23 29.1 23 29.1 4 5.1 
Kentucky 12.1 9.0 15 18.1 14 16.9 35 42.2 14 16.9 5 6.0 
Missouri 12.2 9.2 23 20.9 15 13.6 44 40.0 23 20.9 5 4.5 
Oklahoma 14.9 10.2 11 13.3 12 14.5 29 34.9 25 30.1 6 7.2 
Tennessee 15.1 10.9 9 11.5 8 10.3 35 44.9 23 20.9 5 4.5 
Wyoming 11.9 9.5 7 18.9 7 18.9 13 35.1 9 24.3 1 2.7 

Total 13.3 9.8 79 16.8 71 15.1 179 38.1 108 23.0 33 7.0 
Note.  

a
 Huberman, 1989; 

b
 Mean number years of secondary agricultural education teaching experience. 

 
 
Data Analyses 

Data analyses were guided by the 
recommendations of Newton and Rudestam 
(1999) regarding meta–analyses.  All analyses 
were conducted using SPSS® version 17.0 for 
Windows™ platform computers.  Prior to 
analyses, data were screened.  Those who 
completed less than 50% of the instrument and 
who completed fewer than 50% of the items 
composing any factor were eliminated, resulting 
in 503 useable responses.  Furthermore, because 
a meta–analysis requires combining data from 
multiple studies, before combining data 
collected during different semesters and in 
different states, a multivariate analysis of 
variance (MANOVA) was used to compare the 
initial variables of interest (importance, ability, 
state, and semester of data collection) and 
determine compatibility of data for the meta–
analysis.  A MANOVA is the appropriate 
analysis when “multiple independent and/or 
dependent variables and the measured variables 
are likely to be dependent on each other (i.e., to 
correlate)….  Thus, multivariate analysis allows 

for the examination of two variables while 
simultaneously controlling for the influence of 
the other variables on each of them” (Newton & 
Rudestam, 1999, p. 137).   

Box’s test of equality of covariance was not 
significant (semester of data collection, p = .44; 
state, p = .09), which was an indicator that the 
assumption of equality of covariance was not 
violated (Field, 2009).  The results of the 
MANOVAs were interpreted using Wilks’ 
lambda (Λ).  There was not a significant effect 
of semester of data collection on the dependent 
variables (importance and ability) Λ = .99, F(6, 
930) = .62, p = .71, ηp

2
 = .004.  Also, there was 

not a significant effect of state on the dependent 
variables (importance and ability) Λ = .97, F(10, 
926) = 1.25, p = .26, ηp

2
 = .013.  Thus, semester 

of data collection and state did not affect the 
data; therefore, it was appropriate to combine 
the 503 responses to address the objectives of 
this study and propose multi–state benchmarks 
for agricultural mechanics laboratory 
management competencies.  Additionally, these 
benchmarks may be used as a basis of 
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comparison, to assess agricultural mechanics 
laboratory management competency of 
secondary agriculture teachers.   

Common methods variance (CMV) has been 
routinely noted as a pervasive problem in social 
science research, “one that undermines good 
science and biases empirical conclusions” 
(Lance, Dawson, Birkelbach, & Hoffman, 2010, 
p. 436).  CMV is important when involving self–
reported measures, such as collecting 
independent variables and dependent variables 
via the same method; e.g. self–administered 
questionnaire.  Among the various methods of 
assessment reported to be effective in 
controlling for CVM (e.g. Harmon’s single 
factor test, partial correlation, etc.) those based 
on factor analysis tend to be the most rigorous 
(Meade, Watson, & Kroustalis, 2007).  
Therefore, a principal component analysis was 
conducted, using SPSS® version 17.0 for 
Windows™ platform computers, as a method for 
controlling CVM.  Field’s (2009) outline of 
methods for analyses and interpretation of the 
data served as the primary guidance for the 
exploratory factor analysis.  Tabachnick and 
Fidell (2007) served as a secondary source of 
guidance. 
 
Research Objective One 

The purpose of research objective one was 
to assess the factor–analytic and psychometric 
properties of the agricultural mechanics 
laboratory management instrument, based on the 
perceptions of secondary agriculture teachers 
regarding the importance of agricultural 
mechanics laboratory management 
competencies.  Hence, 70 importance scale 

items from the instrument revised by Saucier et 
al. (2008) were included in the principal 
component analysis using a varimax rotation; 
coefficients with an absolute value less than .45 
were suppressed to eliminate double–loadings.  
The Kaiser–Meyer–Olkin (KMO) measure of 
sampling adequacy was .95 and the Bartlett test 
of sphericity was significant (p < .001).  All 
commonalities were greater than .48.  Field 
(2009) noted that KMO values above .90 are 
considered to be superb; therefore, data were 
suitable for factor analytic procedures.   

Sixteen items were not included in the 
components because they had coefficients with 
an absolute value less than .45.  Six items were 
removed, because they loaded in components 
consisting of less than three items.  Cronbach’s 
alpha coefficients associated with the eight 
components were calculated and ranged from 
.82 to .95 (n = 457).  According to Field (2009), 
alpha coefficients of .80 or greater are 
considered to be acceptable.  Therefore, six 
components, consisting of 15 items, were 
removed, because the associated alpha 
coefficients were less than .80.  The remaining 
33 items composed the eight–component 
solution that accounted for 73.15% of the total 
variance; components were then treated as 
independent constructs and served as the 
dependent variables for the study.  Eigenvalues, 
percentages of variance, cumulative percentages, 
and Cronbach’s alpha coefficients for each 
construct are reported in Table 3.  Construct 
loadings from the principal component analysis 
of the items are reported in Table 4.   

 

 
Table 3  
Eigenvalues, Percentages of Variance, and Cumulative Percentages for Constructs 

 Eigenvalue % of variance Cumulative % Cronbach's α 
Construct 1 3.897 11.808 11.808 .887 
Construct 2 3.685 11.167 22.975 .853 
Construct 3 3.130 9.485 32.461 .858 
Construct 4 3.059 9.271 41.732 .875 
Construct 5 2.802 8.491 50.222 .953 
Construct 6 2.685 8.135 58.358 .957 
Construct 7 2.612 7.916 66.273 .836 
Construct 8 2.269 6.877 73.150 .823 
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Table 4 
Construct Loadings from Principal Component Analysis with Varimax Rotation 
Item Loading 
Construct 1: Hazardous Material Management 

Safely storing hazardous materials 0.820 
Safely disposing of hazardous materials 0.817 
Safely handling hazardous materials 0.803 
Properly installing and maintaining safety devices and emergency equipment 0.521 
Correcting hazardous laboratory conditions 0.479 

Construct 2: Laboratory Equipment Maintenance 
Making minor repairs to the agricultural mechanics laboratory facility 0.622 
Making minor agricultural mechanics lab equipment repairs 0.617 
Performing routine maintenance of agricultural mechanics lab equipment 0.611 
Installing stationary power equipment 0.579 
Utilizing technical manuals to order replacement/repair parts for agricultural 

mechanics lab equipment 0.484 
Construct 3: Curriculum and Lesson Development 

Maintaining a file of educational projects/activities for students 0.790 
Developing a file of educational projects/activities for students 0.772 
Selecting current references/technical manuals 0.561 
Identifying current references/technical manuals 0.522 

Construct 4: Program Public Relations and Recruitment 
Implementing student recruitment activities for the agricultural mechanics program 0.834 
Planning student recruitment activities for the agricultural mechanics program 0.829 
Conducting an agricultural mechanics public relations program 0.721 
Planning an agricultural mechanics public relations program 0.694 

Construct 5: Student Behavior Management 
Maintaining a student discipline policy 0.839 
Enforcing a student discipline policy 0.800 
Developing a student discipline policy 0.792 

Construct 6: Laboratory Activity Preparation 
Identifying equipment required to teach agricultural mechanics skills 0.781 
Identifying tools required to teach agricultural mechanics skills 0.749 
Identifying supplies required to teach agricultural mechanics skills 0.721 

Construct 7: Laboratory Facility and Program Management 
Developing an agricultural mechanics laboratory budget 0.709 
Operating within the constraints of an agricultural mechanics budget 0.621 
Estimating time required for students to complete projects/activities 0.517 
Maintaining computer based student academic records 0.508 
Promoting laboratory safety by color coding equipment/marking safety zones/posting 

appropriate safety signs and warnings 0.471 
Developing objective criteria for evaluation of student projects/activities 0.462 

Construct 8: Personal Protection Equipment Management 
Storing protective equipment for student use 0.748 
Maintaining protective equipment for student use 0.705 
Selecting protective equipment for student use 0.658 

 
 

According to Field (2009), individual items 
should measure the same underlying dimension, 
in this case, agricultural mechanics laboratory 
management competencies.  Field noted that 
intercorrelations should range between “about 

.3” to no higher than .80 (p. 648).  “If any 
variables have lots of correlations below .3 then 
consider excluding them” (p. 648).  
Intercorrelations greater than .80 could indicate 
issues related to multicolinearity, thus, those 
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items should be removed as well.  None of the 
remaining 33 items had an associated correlation 
scores less than .30 or greater than .80 (see 
Table 5).  Similarly, constructs should correlate, 
even if measuring different aspects of the same 
thing.  One bivariate correlation score of .23 

existed between constructs 4 and 5; however, the 
constructs were not eliminated, because one low 
correlation among 27 acceptable bivariate 
correlations was not considered sufficient cause 
to eliminate the constructs. 

 
Table 5 
Bivariate Correlations Between Constructs 
Construct 1 2 3 4 5 6 7 8 

1 —        
2 .498 —       
3 .388 .640 —      
4 .331 .439 .456 —     
5 .467 .537 .413 .227 —    
6 .485 .669 .507 .367 .568 —   
7 .471 .670 .610 .444 .583 .606 —  
8 .548 .472 .359 .382 .415 .430 .470 — 

 
 
Research Objective Two 

The purpose of research objective two was 
to describe the self–perceived agricultural 
mechanics laboratory management abilities of 
the 503 secondary agriculture teachers to 
propose multi–state benchmarks for agricultural 
mechanics laboratory management 

competencies.  Hence, mean, median, and 
standard deviation for secondary agriculture 
teachers’ perceived ability to perform each 
agricultural mechanics laboratory management 
competency are reported in Table 6, by 
construct. 
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Table 6 
Mean Scores for Agriculture Teachers’ Abilities to Perform Competencies by Construct 
  Ability  
Item M SD Mdn 

Construct 1: Hazardous Material Management 
Safely handling hazardous materials 3.95 0.82 4.00 
Safely storing hazardous materials 3.88 0.87 4.00 
Correcting hazardous laboratory conditions 3.79 0.81 4.00 
Properly installing and maintaining safety devices and emergency 

equipment 3.73 0.83 4.00 
Safely disposing of hazardous materials 3.70 0.93 4.00 
Making minor agricultural mechanics lab equipment repairs 3.78 0.86 4.00 

Construct 2: Laboratory Equipment Maintenance 
Performing routine maintenance of agricultural mechanics lab equipment 3.75 0.85 4.00 
Utilizing technical manuals to order replacement/repair parts for 

agricultural mechanics lab equipment 3.66 0.84 4.00 
Making minor repairs to the agricultural mechanics laboratory facility 3.61 0.87 4.00 
Installing stationary power equipment 3.50 0.90 3.00 

Construct 3: Curriculum and Lesson Development 
Maintaining a file of educational projects/activities for students 3.45 0.83 3.00 
Developing a file of educational projects/activities for students 3.44 0.82 3.00 
Identifying current references/technical manuals 3.34 0.76 3.00 
Selecting current references/technical manuals 3.31 0.78 3.00 

Construct 4: Program Public Relations and Recruitment 
Planning student recruitment activities for the agricultural mechanics 

program 3.38 0.84 3.00 
Implementing student recruitment activities for the agricultural mechanics 

program 3.31 0.83 3.00 
Conducting an agricultural mechanics public relations program 3.14 0.85 3.00 
Planning an agricultural mechanics public relations program 3.12 0.80 3.00 

Construct 5: Student Behavior Management 
Enforcing a student discipline policy 3.98 0.85 4.00 
Developing a student discipline policy 3.96 0.82 4.00 
Maintaining a student discipline policy 3.96 0.82 4.00 

Construct 6: Laboratory Activity Preparation 
Identifying tools required to teach agricultural mechanics skills 3.93 0.81 4.00 
Identifying equipment required to teach agricultural mechanics skills 3.90 0.80 4.00 
Identifying supplies required to teach agricultural mechanics skills 3.87 0.79 4.00 

Construct 7: Laboratory Facility and Program Management 
Maintaining computer based student academic records 3.72 0.92 4.00 
Operating within the constraints of an agricultural mechanics budget 3.63 0.90 4.00 
Developing objective criteria for evaluation of student projects/activities 3.57 0.76 4.00 
Developing an agricultural mechanics laboratory budget 3.56 0.86 3.00 
Estimating time required for students to complete projects/activities 3.42 0.82 3.00 
Promoting laboratory safety by color coding equipment/marking safety 

zones/posting appropriate safety signs and warnings 3.42 0.88 3.00 
Construct 8: Personal Protection Equipment Management 

Selecting protective equipment for student use 4.13 0.73 4.00 
Maintaining protective equipment for student use 3.86 0.79 4.00 
Storing protective equipment for student use 3.76 0.79 4.00 

Note. 1 = No Ability, 2 = Below Average Ability, 3 = Average Ability, 4 = Above Average Ability, 5 = 
Exceptional Ability 
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Summated mean and standard deviation for 

each agricultural mechanics laboratory 
management construct, based on the self–
perceived abilities of secondary agriculture 
teachers, are reported in Table 7.  These 
summated means are proposed as multi–state 
benchmarks for agricultural mechanics 

laboratory management competencies.  Based on 
the responses of 503 secondary agriculture 
teachers, in six states, teachers should have at 
least an above average ability to perform each 
agricultural mechanics laboratory management 
competency. 

 
Table 7 
Construct Benchmark Scores for Agriculture Teachers’ Ability to Perform Competencies 
Construct M SD 
Student Behavior Management 3.95 0.80 
Personal Protection Equipment Management 3.91 0.68 
Laboratory Activity Preparation 3.90 0.77 
Hazardous Material Management 3.80 0.71 
Laboratory Equipment Maintenance 3.65 0.73 
Laboratory Facility and Program Management 3.55 0.64 
Curriculum and Lesson Development 3.38 0.67 
Program Public Relations and Recruitment 3.23 0.69 

Note. 1 = No Ability, 2 = Below Average Ability, 3 = Average Ability, 4 = Above Average Ability, 5 = 
Exceptional Ability 
 
 
Research Objective Three 

The purpose of research objective three was 
to use the construct outcomes of the factor–
analytic and psychometric analyses included in 
research objective one to determine if the self–
perceived agricultural mechanics laboratory 
management abilities of secondary agriculture 
teachers differed by teacher career stage.  
Testing if teacher career stage (Huberman, 1989) 
had an effect on the self–perceived ability of the 
503 secondary agriculture teachers to perform 
agricultural mechanics laboratory management 
competencies was important, because if a 
significant effect existed, the revised 
competencies and constructs from this study 
could not be used to assess teachers in each 
career stages.    

Hence, construct scores, based on secondary 
agriculture teachers’ perceived ability to perform 
each competency, served as the dependent 
variables; teacher career stage served as the 
independent variable.  The alpha level was set a 
priori at .05.  The result of the MANOVA was 
interpreted using Wilk’s lambda (Λ).  There was 
not a significant effect of teacher career stage on 
the dependent variables, the constructs identified 
in research objective one, Λ = .91, F(32, 
1683.24) = 1.34, p = .10, ηp

2
 = .02.  

Additionally, the observed power (1 - β = .965) 

met the minimum power cut–off of 0.80, 
meaning that significant differences did not exist 
due to chance or error.  Therefore, when 
interpreted by summated construct mean, the 
revised 33 competencies are appropriate for 
future assessments of secondary agriculture 
teachers to perform agricultural mechanics 
laboratory management competencies, for all 
five teacher career stages. 
 

Conclusions, Implications, & 
Recommendations 

 
As a result of this study, the 70 agricultural 

mechanics laboratory management competencies 
included in the instrument modified by Saucier 
et al. were reduced to 33 competencies through 
factor–analytic procedures.  A further outcome 
was reflected in the psychometric evaluation of 
the newly identified eight agricultural mechanics 
laboratory management constructs, which 
resulted in acceptable internal consistency 
reliabilities, as measured by Cronbach’s alpha 
coefficients greater than .80 (Field, 2009).   

Prior to this study, a benchmark for 
agricultural mechanics laboratory management 
abilities of secondary agriculture teachers was 
not obvious in the literature.  Although it is 
important to acknowledge that the benchmarks 
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proposed in this study are not normative data, 
the benchmarks serve as a point of reference for 
future needs assessments of secondary 
agriculture teachers’ ability to perform 
agricultural mechanics laboratory management 
competencies.  Because the 33 competencies 
were appropriate to assess agricultural 
mechanics laboratory management competencies 
across all five teacher career stages, as 
interpreted by construct mean,  those 
competencies and benchmarks provide an 
updated, succinct, and accurate measure for 
assessing secondary agriculture teachers’ 
professional development needs related to 
agricultural mechanics laboratory management. 

Because beliefs of teachers are developed in 
part to the level of preparation regarding the 
content (Thompson & Balschweid, 1999), 
comfort level with the content, (Knobloch & 
Ball, 2003), perceived value of the content 
(Lawrenz, 1985), and past experiences with the 
content area (Calderhead, 1996; Thompson & 
Balschweid, 1999), teacher education programs 
and entities responsible for revising National 
Council for Accreditation of Teacher Education 
(NCATE) standards should ensure that 
preservice teachers are receiving adequate 
education and exposure to the areas of 
agricultural mechanics laboratory management 
identified in this study.  Although adding or 
replacing coursework in teacher preparation 
programs may be difficult at many institutions, 
teacher educators can engrain the concept of 
self–directed learning (Knowles, Holton III, & 
Swanson, 2005) in their students, so that when 
needs are identified, teachers understand that it 
is their obligation to remediate or expand their 
knowledge and abilities. 

The National Research Agenda: American 
Association for Agricultural Education’s 
Research Priority Areas for 2011 – 2015 
indicated the need to identify the professional 
development needs of agricultural educators and 

assess the efficiency and effectiveness of 
agricultural education programs at all levels.  
The 33 competencies identified in this study are 
a valid and reliable means to assess secondary 
agriculture teachers professional development 
needs related to agricultural mechanics 
laboratory management.  Furthermore, the 
benchmarks proposed in this study can serve as 
a comparison for future needs assessments that 
include the 33 items identified in this study.  
Therefore, state agencies or associations 
responsible for conducting assessments of 
secondary agriculture teachers’ ability to 
perform agricultural mechanics laboratory 
management competencies should use the 
competencies and benchmarks proposed in this 
study to assess the secondary agriculture 
teachers ability to perform agricultural 
mechanics laboratory management competencies 
in their states.   

To further address the professional 
development needs of secondary agriculture 
teachers, competency–based needs assessments 
should be developed for other areas of 
agricultural mechanics, such as technical 
competencies, and program planning, 
development, and evaluation (Garton & Chung, 
1997).  Also, methods of evaluating professional 
development needs should extend beyond 
common measures of self–perceived 
competency.  Researchers should consider other 
avenues of assessing teacher competency, such 
as authentic assessment or performance–based 
assessment, much like those used in industry.  
Although the focus of this study was confined to 
laboratory management competencies related to 
agricultural mechanics, the need for safe and 
effective laboratory instruction and management 
spans far beyond the scope of agricultural 
mechanics—and perhaps agricultural 
education—to include other core–academic and 
career and technology education pathways. 
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Teacher educators have the task of identifying skills most needed by pre–service teachers and in–service 
teachers.  The purpose of this study was to describe teacher concerns over different stages of teacher 
development.  A three–part instrument consisting of a teacher concerns statement, a Likert–type scale of 
concerns and demographic data was given to three groups.  The groups consisted of early career teacher 
education students (N = 40), advanced teacher education students (N = 15), and teachers who had 
completed their first year of teaching and were just beginning their second year (N = 22).  The results of 
this study indicate concern levels do change over time and there is a distinct shift in both the level and 
type of concerns across these three groups.  This shift may allow for agricultural education courses and 
in–service programming to be more uniquely designed to address the specific needs and concerns of our 
educational clientele. 
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Introduction 
 

One of the challenges experienced by 
teacher educators is providing pre–service 
teachers with the necessary skills they need to be 
successful in the classroom. By identifying the 
concerns of pre–service teachers and early 
career teachers, instructional content can be 
designed, selected, and sequenced based on need 
(Hillison, 1977).  Fuller and Brown (1975) 
suggested by identifying the concerns of 
students in teacher education programs and 
developing educational materials to address 
these concerns, the motivation of learners 
increases and positively influences student 
learning. Many education programs provide 
several teacher education courses as part of a 
course sequence. This systematic structure 
allows pre–service teachers to progress through 
purposely constructed experiences and 
coursework. Initial coursework contributes to 
the beliefs and practices playing a key role in the 
development of beginning teachers (Wang, 
Odell, & Schwille, 2008). Research suggests 
pre–service teachers are often initially concerned 

with their own actions as teachers in the 
classroom; but by specifically addressing these 
concerns, programs can encourage these 
neophytes to move past thinking about self and 
develop a more student–centered focus 
(Darling–Hammond & Bransford, 2005). In 
order to address specific needs in different 
teacher preparation courses, teacher educators 
must first understand the concerns pre–service 
students and early career teachers have at 
various stages of their academic and teaching 
career.   

Multiple studies have been conducted in 
education to identify the problems and concerns 
faced by teachers. Veenman (1984) conducted a 
thorough examination of educational research 
and identified 91 studies involving early career 
teacher concerns.  Within these studies, 
Veenman identified the most frequently reported 
problems for beginning teachers as classroom 
discipline, motivating students, accommodating 
individual differences, assessing student work, 
relationships with parents, organizing class 
work, insufficient supplies, addressing 
individual student problems, insufficient 
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preparation time due to high teaching loads, 
relationships with colleagues, planning lessons, 
and the effective use of different teaching 
methods. Many of these concerns have been 
addressed through research conducted in 
agricultural education. Previous research 
focused on in–service training, pre–service 
needs, and teacher concerns indicated teachers 
often believe additional training is needed for 
them to be successful in the classroom. These 
studies have also identified several different 
areas of concerns for new teachers in the 
agricultural education field (Edwards & Briers, 
1999; Garton & Chung, 1997; Joerger, 2002, 
Mundt, 1991; Myers, Dyer & Washburn, 2005; 
Talbert, Camp & Heath–Camp, 1994; Warnick, 
Thompson, & Gummer, 2007). 

Concerns of early career agriculture teachers 
can be further complicated by the extra 
responsibilities of managing Supervised 
Agricultural Experience (SAE) projects and the 
advisement of the student youth organization, 
the FFA chapter. Johnson, Lindhardt and 
Stewart (1989) found first and second year 
teachers placed the greatest importance on 
teaching daily classes, advising FFA activities, 
and supervising SAE projects; reflecting the 
three traditional components of the agricultural 
education program. The self–imposed pressure 
to successfully incorporate the total program 
model may lead to increased stress in new 
teachers as they also try to balance the changing 
demands and expectations of teaching. Myers et 
al. (2005) identified eleven major problems 
faced by beginning agriculture teachers. Of the 
top five problems, three were directly related to 
the development of the FFA program 
(organizing an effective alumni chapter, 
organizing and planning FFA chapter events and 
activities, and recruiting and retaining alumni 
members). Likewise, a study by Joerger (2002) 
found new teachers had in–service needs related 
to preparing FFA degree and proficiency award 
applications and establishing alumni chapters. In 
regards to pre–service teachers, Fritz and Miller 
(2003) found student teachers’ concerns 
extended beyond the traditional agricultural 
model to include student discipline and time 
management. Novice teachers also expressed a 
concern specific to student discipline (Myers et 
al., 2005). 

The aforementioned concerns contribute to 
the large list of problems teachers identify as 

reasons contributing to their decision to leave 
the classroom. A study by Ingersoll (2001) 
estimated almost a third of teachers will depart 
the profession in the first three years and half 
will leave after five years. Ingersoll’s research 
identified four main factors contributing to 
teacher loss: salaries, working conditions, 
preparation, and lack of mentoring support. To 
retain teachers in agricultural education, the 
identified problems and concerns need to be 
adequately addressed through pre–service or in–
service educational opportunities (Boone & 
Boone, 2007). 

Even with the concerns identified in 
previous research, it is critical to examine the 
concerns of pre–service and in–service teachers’ 
specific to the current classroom environment. 
An ever–changing educational climate 
contributes to a change in types and levels of 
concerns experienced by teachers. A more 
thorough knowledge of present concerns and 
deeper examination of how concerns change 
throughout a pre–service education program will 
allow teacher educators to assist pre–service 
students in developing a greater understanding 
of appropriate instructional strategies, course 
sequencing, and personal efficacy that will 
contribute to teacher success upon entering the 
field (Stripling, Ricketts, Roberts, & Harlin, 
2008). The results of this research will also 
allow teacher educators to address concerns 
more appropriately during coursework and 
teacher in–service in an effort to increase 
retention and support of novice teachers. 
 

Conceptual Framework 
 

Fuller, Parsons, and Watkins (1974) 
suggested teachers continuously express 
concerns regarding classroom instruction, 
however the focus and level of concerns changes 
over time. Initially, teachers express a high level 
of self–concern regarding their own ability to be 
successful in the classroom. These primary 
concerns must be addressed before teachers can 
begin to think about the larger scope of teaching. 
Earlier research by Fuller (1969) examined 
concerns expressed by prospective teachers. 
From this work, three phases of concerns were 
identified: pre–teaching phase, an early teaching 
phase, and a late teaching. Continuing this line 
of inquiry, Fuller and Case (1972) developed 
seven specific categories of concerns using the 
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Teacher Concerns Statement instrument. These 
categories were condensed into three main 
categories: self, task, and impact (Fuller, et al. 
1974). As described by Kagan (1992), 

 
In the first preteaching state, candidates 
identify realistically with pupils but 
unrealistically with  teachers. The second 
stage is characterized by concerns for 
survival: class control, mastery of content, 
the teacher’s own adequacy in fulfilling his 
or her role. In the third stage, concerns turn 
to teaching performance, the limitations and 
frustrations of teaching situations. (p. 160) 
 
 Later research by Fuller and Brown (1975) 

described beginning teachers as being concerned 
primarily with self, in other words, believing 
themselves to be capable of teaching students 
and becoming a part of the educational 
environment.  As self concerns were settled, 
teachers expressed task concerns or fears about 
developing appropriate instructional materials 
and working with students. Teachers only 
become concerned about the last category, 
impact concerns, when self and task concerns 
have been resolved. Impact concerns encompass 
larger educational decisions and considerations 
of the impact of current trends and issues on 
students in the classroom. 

While other research contradicts the notion 
that concerns are expressed in levels 
independent of each other, the early research 
conducted by Fuller and associates has served as 
a foundation for other stage theorists who have 
investigated teacher concerns (Bartell, 2005). 
This continued inquiry proves relevance to 
educational concerns and teacher development 
in the present context (Burn, Hagger, Mutton, & 
Everton, 2003).  Kagan (1992) reviewed 40 
studies examining the process of professional 
growth among teachers and developed an 
emerging model of professional development. 
Five components of professional growth were 
identified, including increased awareness of 
beliefs about the context of teaching, acquisition 
of information about students that challenges 
pre–existing images, transfer of attention from 
an introspective focus to emphasis on student 
learning, development and implementation of 
consistent procedures, and expanded problem 
solving skills (Kagan, 1992). The components of 
this proposed model reflect the shift of teacher 

concerns away from the self as described by 
Fuller and Brown (1975). 

Pigge and Marso (1997) conducted a 
longitudinal study to examine the change in 
teacher concerns over a seven–year period. The 
data collected at the beginning of a teacher 
preparation program, at the completion of 
student teaching, and at the conclusion of the 
third and fifth years of teaching, reflected an 
increase in task concerns and decrease in self 
concerns as proposed by Fuller and Brown 
(1975). Research conducted by Conway and 
Clark (2003) also supported the outward 
progression of Fuller’s model, from self 
concerns, to task concerns, to concerns about 
student development and successful teaching. 
Additionally, their research described an inward 
journey as pre–service teachers continued to 
express a greater self–awareness and self–
knowledge, encouraging self–organization and 
self–development. While teacher concerns have 
been studied extensively within the broad scope 
of educational research, agricultural education 
has unique challenges and expectations of its 
teachers. This unique perspective merits 
additional investigation of how the concerns of 
pre–service and in–service agriculture teachers 
may reflect or differ when compared to similar 
studies within the educational field. 
 

Purpose and Objectives 
 

 The purpose of this descriptive research 
study was to identify the current concern level 
for three distinct groups involved in agricultural 
education at North Carolina State University: 
introductory level students enrolled in the 
Introduction to Teaching Agriculture course, 
advanced students in the Methods of Teaching 
Agriculture course and teachers who have 
completed their first year teaching in North 
Carolina and were just beginning their second 
year. Specifically, this study had two main 
objectives: 

 
1. To identify concern levels of introductory 

level students, advanced students, and first 
year teachers in agricultural education at 
North Carolina State University and compare 
those concern levels across the three 
participant groups.  

2. To identify the number of agricultural 
education specific concerns and compare the 
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number of concerns across the three 
participant groups.  

 
Methods and Procedures 

 
Data Collection 

This descriptive research study used a 
survey instrument to gather data.  The research 
population consisted of pre–service students in 
the sophomore level Introduction to Teaching 
Agriculture course (N = 40), and pre–service 
students in the Methods of Teaching Agriculture 
course (N = 15) at North Carolina State 
University.  The study also involved teachers in 
North Carolina who had just completed their 
first year teaching (N = 22) during the 2008–
2009 school year and were beginning their 
second year.  The population frame for first year 
teachers was established through the North 
Carolina Agricultural Education Directory and 
through contact with the North Carolina 
Agricultural Education Coordinator. While it 
was recognized Fuller and Brown compared 
teacher concerns across a pre–teaching phase, 
early teaching phase, and late teaching phase, 
this study intended to focus on concerns of 
preservice teachers and novice teachers to 
address their needs at the most appropriate times 
within their coursework and teaching career. 

Students were given the survey instrument 
in class with response rates of 89% for the 
Introduction to Teaching Agriculture course and 
100% for the Methods of Teaching Agriculture 
course.  First year teachers were sent the online 
survey instrument using SurveyMonkey.com.  
An initial e–mail was sent to teachers informing 
them of the study.  The e–mail containing the 
survey link was sent one week later.  Subsequent 
reminder e–mails were sent to non–respondents 
and a follow–up paper copy of the survey 

instrument was provided for teachers who had 
not responded after the third reminder.  The total 
response rate for first year teachers was 68%. 
 
Instrumentation 

The survey instrument contained three main 
parts. The first part of the instrument collected 
basic demographic data including gender, 
anticipated teaching level, classification, 
involvement in agricultural education as a 
student and age for the student groups. Gender, 
level currently teaching, certification, level of 
education, and involvement in an agricultural 
education program during high school were 
collected for the teacher group. 

The second part of the instrument was based 
on the Teacher Concerns Statement instrument 
designed by Fuller and Case (1972). The 
instrument consisted of one open–ended 
question, “When you think about teaching, what 
are you concerned about? (Do not say what you 
think others are concerned about but only what 
concerns you now) Please be frank.” The 
statements made by the respondents were 
categorized into one of four categories. These 
categories were non–teaching concerns, self 
concerns, task concerns, and impact concerns. 
Examples of typical statements and the 
categories in which they belong are shown in 
Table 1. To ensure correct coding of the 
material, Fuller and Case developed a manual 
for coding the Teacher Concerns Statement. This 
instrument’s content validity was established by 
Fuller et al. (1974) through interviews and 
sessions with teachers. In this study, the 
concerns were categorized following the 
guidelines in the Fuller and Case manual and 
then repeated three weeks later to ensure 
reliability of the process. The correlation 
between the two rounds of coding was .98. 
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Table 1 
 Examples of Concerns and the Coding of the Concerns 
Statement Category 
I am more concerned about exams and getting my degree than actually 

teaching. 
Non–teaching Concerns 

I am concerned that I will have to work in a school outside of the county 
that I want. 

Self Concerns 

Will I be able to do all of the tasks I am expected to do? Self Concerns 
I worry that the students won’t like me. Task Concerns 
I am concerned about finding a way to present material in a way that 

makes it interesting and easy for students to understand. 
Task Concerns 

I want to provide classroom activities that help my students problem 
solve and think critically. 

Impact Concerns 

Is our curriculum really preparing students to work in the current 
agricultural industry? 

Impact Concerns 

Note.  Examples of concerns in the Teacher Concerns Statement Manual (Fuller & Case, 1972). 
 
 

The third part of the instrument was a 
Likert–type scale of 20 items identified through 
agricultural education research as problems or 
areas of concern for agriculture teachers 
(organizing an effective alumni chapter, 
organizing an effective advisory committee, 
organizing FFA activities, managing student 
discipline in the classroom, recruiting and 
retaining alumni members, balancing personal 
and professional responsibilities, recruiting and 
retaining students, building support of faculty, 
counselors and administrators, time 
management, managing finances of the 
agricultural program, making special 
education/ESL accommodations, class 
preparation, developing and managing effective 
SAE programs for students, motivating students, 
completing paperwork, developing community 
support, self confidence, reputation of the 
previous teacher, multi–teacher issues, and 
managing and developing program 
facilities).  For each item, participants were 
asked to rate their level of concern on a scale of 
one to five with one being not concerned and 
five being extremely concerned.  Part three was 
reviewed for content validity by a panel of 
teachers and teacher educators in agricultural 
education and was determined to have a final 
Cronbach’s alpha reliability coefficient of .89.  
 
Data analysis 

Data were analyzed using the Statistical 
Package for the Social Sciences SPSS v. 17.0 

(2008).  Descriptive characteristics were used to 
describe the demographics of the groups, overall 
concerns, and the frequency of concerns 
identified in the study.  The chi square test for 
independence was used to determine if the types 
of concerns expressed by the respondents were 
independent of their experience level.  An alpha 
level of .05 was set a priori. 
 

Findings/Results 
 

 For group one, the pre–service students in 
the Introduction to Teaching Agriculture course, 
69% were female (n = 24) and 31% were male 
(n = 11). The majority of respondents (66%) 
were sophomores in college (n = 23), while 31% 
were juniors (n = 11) and one student was 
classified as a senior (3%). Out of the 
population, 83% (n = 29) planned to teach at the 
high school level, 11% (n = 4) at the middle 
school/junior high level and 6% (n = 2) planned 
to teach at the community college level or 
higher. Thirty–one respondents (89%) were 
involved in agricultural education in high 
school. The age range of this group varied from 
18 to 23 with most students being either 19 
(51.4%) or 20 (25.7%) years of age. 
 The second group consisted of pre–service 
students in the Methods of Teaching Agriculture 
course and was made up of 60% (n = 9) females 
and 40% (n = 6) males. Because this course is 
only available to students during their last year 
in the education program, 100% of the students 
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were seniors. The majority of this group planned 
to teach at the high school level (93%), one 
respondent planned to teach in a middle 
school/junior high setting (7%). Thirteen of the 
respondents were involved in agricultural 
education in high school (87%). Ages of this 
group were from 20 to 26 with 50% (n = 7) of 
respondents being 21 and 29 % (n = 4) of 
respondents being 22. 

Of the first year teachers, 53% (n = 8) were 
female and 47% (n = 7) were male. Most of the 
first year teachers surveyed were teaching at the 
high school level (93%, n = 14) though one 
respondent was teaching at the middle 
school/junior high level (7%). Over half of the 
teachers were certified through traditional 
certification program (60%, n = 9). For most of 
the teachers (n = 8) the highest level of 
education completed was their bachelor’s degree 
(53%). Only 40% had completed their master’s 
degree (n = 6) and one was currently enrolled in 
a master’s degree program (7%). The majority 
(73%) of the first year teacher respondents were 

involved in agricultural education programs 
when they were in high school (n = 11). 
 
Identification of concern levels and comparison 
of concern levels across groups 

 Table 2 presents a summary of concerns 
data across groups. Using chi square analysis 
there was a statistically significant difference 
between the expected and the actual number of 
concerns expressed across groups (Χ

2
 = 18.47, df  

=  6, p  < .001). Eighty–seven percent (87%) of 
the concerns of the Introduction to Teaching 
group centered on self compared to 60% for the 
Methods of Teaching Agriculture students and 
48% for the first year teachers. The Introduction 
group had few concerns (4%) regarding their 
impact on students. In the Methods group, the 
impact concerns rose to 14%. However, impact 
concerns comprised 45% of the concerns of the 
first year teachers. Clearly, the types of concerns 
expressed by teacher candidates and teachers do 
change over time depending on where they are 
in their educational career. 

 
Table 2 
Levels of Concerns Across Groups 

 
Introduction to Teaching 

Agriculture Students 
Methods of Teaching 
Agriculture Students First Year Teachers 

Level of Concern 
Number of  
Concerns % 

Number of  
Concerns % 

Number of  
Concerns % 

Non–Teaching 11 10% 0 0 0 0% 
Self 99 87% 30 60% 20 48% 
Task 10 9% 13 26% 3 7% 
Impact 4 4% 7 14% 19 45% 
Total concerns 113  50  42  

 
 

Identification of types of agricultural education 
specific concerns and comparison of concerns 
across groups 

 Part three of the instrument used a Likert–
type scale to indicate the types of agricultural 
concerns of twenty items as defined by previous 
research in agricultural education (Table 3). The 
scale was based on a five point Likert–type 
scale. Most of the items listed were of some 
concern to the respondents. However, the 
researchers chose to concentrate on the areas of 
highest concern which were identified as items 
with a mean score higher than 4.0. The 

Introduction to Teaching students had only one 
concern above a 4.0, Managing Student 
Discipline (4.09). The Methods of Teaching 
students had only two items they rated at 4.0 or 
higher—Managing Student Discipline (4.4) and 
Recruiting and Retaining Students (4.07).  The 
first year teachers had eight items that scored 
higher than 4.0. These items can be identified in 
Table 3. This indicates that once a person starts 
teaching, they do have a greater number of 
concerns regarding teaching and the 
management of the agricultural education 
program. 
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Table 3 
Summary of Likert–type Concerns Scale 
 Introduction to 

Teaching 
Agriculture 

Methods of 
Teaching 

Agriculture First Year Teachers 
Statement n M SD n M SD n M SD 

Managing student discipline 35 4.09 1.29 15 4.4 0.82 15 4.27 1.16 
Managing finances of the program 35 3.89 1.08 15 3.80 0.86 15 3.67 1.18 
Recruiting and retaining students 35 3.86 1.22 15 4.07 0.88 15 4.00 1.36 
Developing community support 35 3.83 1.01 15 3.27 0.96 15 3.67 1.35 
Building support of faculty, counselors 

and administrators 
35 3.80 1.20 15 3.67 0.9 15 4.13 1.25 

Organizing FFA activities 35 3.74 1.20 15 3.40 1.24 15 4.07 1.34 
Making special education/ESL 

accommodations 
35 3.71 1.13 15 3.20 0.68 15 4.20 0.86 

Balancing personal and professional 
responsibilities 

35 3.69 1.32 15 3.73 1.39 15 4.40 0.91 

Maintaining and developing facilities 35 3.63 1.11 15 3.53 0.84 15 3.93 1.03 
Motivating students 35 3.51 1.38 15 3.73 1.22 15 4.20 1.27 
Developing and managing effective 

SAE programs 
35 3.51 1.04 15 3.33 1.23 15 3.93 1.22 

Time management 35 3.46 1.08 15 4.00 0.92 15 4.00 1.20 
Completing paperwork 35 3.26 1.46 15 3.00 1.00 15 3.93 0.96 
Class preparation 35 3.26 1.25 15 3.40 1.06 15 3.80 1.20 
Organizing an advisory committee 35 3.23 1.09 15 3.13 0.64 15 3.00 1.20 
Recruiting and retaining alumni 34 3.18 0.97 15 3.33 0.83 15 3.27 1.34 
Self confidence 35 3.14 1.44 15 3.33 1.29 15 2.93 1.34 
Reputation of the previous teacher 35 2.97 1.27 15 3.73 3.20 14 2.14 1.56 
Organizing an effective alumni 35 2.94 1.09 15 3.07 0.59 15 3.27 1.44 
Multi–teacher issues 35 2.86 1.09 15 3.20 1.80 15 2.73 1.75 
Note. 1 = not concerned, 2 = slightly concerned, 3 = somewhat concerned, 4 = moderately concerned and 
5 = extremely concerned. 
 
 

Conclusions and Discussion 
 
Objective One  

Based on this study, different levels of 
concerns were identified across the three groups. 
The pre–service students enrolled in the 
Introduction to Teaching Agriculture course 
expressed the highest number of both non–
teaching and self concerns, while the pre–service 
students in the Methods of Teaching Agriculture 
course expressed no non–teaching concerns and 
a higher percentage of task concerns. The first 
year teachers expressed the highest percentage 
of impact concerns. Among the three groups the 
respondents did indicate a shift from non–
teaching concerns to the higher–level impact 
concerns. These results are in general agreement 
with Fuller and Brown’s (1975) research and the 

outward moving developmental model described 
by Conway and Clark (2003). However the 
findings do not reflect the level of increased 
self–awareness described by Conway and Clark 
(2003). While the models proposed by Fuller 
and Brown (1975) and Conway and Clark 
(2003) do not completely explain teacher 
development, the models and the results of this 
study should encourage teacher educators to 
consider how pre–service teachers’ thinking may 
evolve and change over the course of their 
educational career.  Additionally, teacher 
educators can also examine how course content 
and in–service programming can better address 
the evolution in teacher thinking and types of 
concerns. 
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Objective Two  
The results of this research indicate a 

difference in the number of agricultural 
education specific concerns between the three 
groups of participants. The largest number of 
concerns was expressed by the first year 
teachers. These teachers were not only 
beginning to express higher–level impact 
concerns but they were also identifying more 
areas that are of higher concern. First year 
teachers identified eight items to be of high level 
of concern, while the Methods of Teaching 
students had two items, and the Introduction to 
Teaching student had one item. These findings 
are consistent with earlier research conducted 
using the Teacher Concerns Statement 
instrument and similar instruments (Fuller & 
Brown, 1975; Fuller, et al, 1972; Hillison, 1977; 
Reeves & Kazelskis, 1985). First year teachers 
expressed greater concerns about completing 
paperwork, balancing work and personal 
responsibilities, building support, motivating 
students and working with students with special 
needs/English as a Second Language students 
than the other groups surveyed. Similar to 
previous research, classroom management was 
one of the highest concerns among all three 
groups (Myers et al., 2005; Mundt, 1991; Mundt 
& Connors, 1999; Talbert, Camp, & Heath–
Camp, 1994; Veenman, 1984). 

This research demonstrates differences in 
both the types and levels of concern expressed 
by teacher education students and beginning 
teachers.  Fuller (1974) indicated that as students 
are more exposed to teaching through 
coursework, observations, and student teaching, 
their levels of concern begins to increase. This 
change was also evident in the present study. 
The types and levels of concerns expressed by 
participants varied based on where they were in 
the progression of teacher education coursework 
and/or in their first year of teaching. This shift 
indicates that students may have different 
educational needs that must be addressed as they 
move through a typical teacher training program 
and being their teaching career. This need may 
be even more evident when one takes into 
consideration the additional concerns of these 
students to manage the total Agricultural 
Education program. 
 

 
 

Recommendations 
 

If concerns change over time, it may be 
beneficial to provide pre–service teachers with 
educational experiences earlier in their college 
careers to address some of the lower level self 
and impact concerns. These opportunities would 
allow pre–service teachers to gain confidence in 
their personal abilities that could then be 
followed by methods courses, addressing the 
higher levels of teaching concerns. While this 
study is limited in its nature to pre–service 
teachers within this specific program, 
development may be consistent across other 
states and programs. 

McKeachie (1963) suggested student 
learning is closely tied to motivation. By 
identifying the concerns of pre–service teachers 
and early career teachers in the field, teacher 
educators can better determine appropriate 
course content and sequence coursework and in–
service to better reflect the needs of these 
different groups. While both of the pre–service 
teacher groups identified concerns about their 
ability to complete basic skills associated with 
teaching, the first year teachers were more 
focused on impact concerns and the tasks 
associated with the daily teaching environment 
including paperwork, motivating students, 
working with students with special needs, time 
management, organizing FFA activities, and 
building support for their program. This 
suggests a need for in–service workshops and 
professional development for beginning teachers 
focusing on the “survival skills” necessary for 
working in a school setting. It is almost 
impossible to assume that teachers concerns can 
be completely addressed within a teacher 
preparation program. Instead focusing on 
teacher development in stages can allow for 
long–term support. 

Many different concerns emerged after the 
student teaching program. Murray–Harvey et al. 
(2000) described stress and new teacher 
concerns as being a critical factor in teacher 
behavior and a factor that can reduces classroom 
effectiveness, especially in regards student 
achievement. Consequently, establishing and 
maintaining consistent mentoring programs to 
help address novice teachers’ changing needs is 
of critical importance. Darling–Hammond 
(2003) found that one of the four major factors 
contributing to teacher attrition was an absence 
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of teacher induction programs and mentoring. 
She also stressed the importance of well–
designed mentoring programs that were 
supported on both a local and state level. 
Research by Ingersoll and Smith (2004) 
concluded several of the most effective 
mentoring practices included pairing a novice 
teacher with a mentor from the same field, 
arranging for common planning time and regular 
collaboration, and establishing networks among 
teachers. As teacher educators, it is necessary to 
begin promoting the development of a 
professional network throughout teacher 
preparation courses and student teaching. This 
will allow pre–service teachers to become more 
comfortable with sharing ideas and seeking 
suggestions from other teachers and provide a 
foundation for continued teacher collaboration. 
For some beginning teachers who may be the 
only agriculture teacher in their school, 
opportunities for mentoring that are available 
through the use of technology may also need to 
be introduced and promoted. For example, the 
Communities of Practice available through the 
National Association of Agricultural Educators 
website allows agriculture teachers to obtain 
advice and resources from a multitude of 
teachers. Ultimately, by understanding teacher 
concerns and providing targeted support for 
different concerns, teacher educators can assist 
in the effort to increase job satisfaction and 
retention (Boone & Boone, 2007). 

This study found early career teachers and 
pre–service students are openly concerned with 
discipline and classroom management. These 
results are similar to previously mentioned 
studies in agricultural education. Therefore, it 
seems this is a concern area not be being 
addressed adequately within all educational 
programs. Some programs may find it beneficial 
to provide opportunities through workshops or 
entire courses that are dedicated to classroom 
management.  Ideally, this would allow students 
to address specific concerns about how to use 
classroom management appropriately and move 

past related concerns. Also, suggestions and 
ideas should be solicited from teacher education 
programs effectively preparing new teachers in 
this area to provide recommendations on the best 
approaches to address this concern. 

In regards to further research, it is 
recommended this study be replicated on a 
larger scale to examine if other agricultural 
education students experience similar changes 
over time related to concern levels. Also, 
additional research would be beneficial to 
investigate what factors contribute to this shift in 
concerns over time. Can specific teacher 
preparation coursework allow teacher educators 
to address student concerns in a way that will 
result in a cadre of better–prepared and more 
confident teachers or should this be primarily a 
focus of in–service programs? Previous research 
has identified the influence of personal and 
contextual variables, such as gender (Pigge & 
Marso, 1987; Pigge & Marso, 1997), pre–
existing beliefs about classroom practice based 
on prior school experiences (Calderhead & 
Robson, 1991), teacher efficacy (Ghaith & 
Shaaban, 1999), and the point of time in which 
pre–service teachers decided to become teachers 
(Pigge & Marso, 1987). Future research should 
examine the relationship between such variables 
and teacher concerns. 

Participants in this study did seem to begin 
the process of shifting their concerns from self 
concerns to task and impact concerns. What 
specifically contributed to this change? What 
can teacher educators continue and improve on 
to aid pre–service teachers and novice teachers 
in addressing concerns successfully? The 
answers to these questions could better inform 
teacher education programs in the development 
of course content and sequencing and the 
continued implementation of strategies deemed 
successful in addressing various concerns. 
Lastly, a longitudinal study should be conducted 
to explore how concern levels impact long–term 
teacher development and retention. 
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