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Examining the Critical Moments in Information 
Processing of Water Conservation Videos within Young 
Farmers and Ranchers: A Psychophysiological Analysis 

Laura M. Fischer1, R. Glenn Cummins2, Kyle C. Gilliam3, Matt Baker4, Scott Burris5, & Erica 
Irlbeck6 

Abstract 

Discussions on how to conserve and provide enough water has become one of the most highly 
debated issues in modern society. Although many Extension efforts have engaged the public in 
understanding behavior and attitudes toward water conservation, limited research has focused on 
understanding how agriculturalists respond to water conservation messages. The goal of this study 
was to employ the use of a psychophysiological measure to determine what message components 
elicited increased information processing during exposure to two water conservation videos. When 
the two videos were compared in total, no significant difference in heart rate was observed. 
However, a more granular analysis of phasic or short-term periods of heart rate deceleration 
revealed five segments of increased cognitive resource allocation while viewing the scientific video 
and three segments during the testimonial evidence video. Finally, self-report data approached 
statistical significance, with the subjects reporting greater elaboration while viewing the 
testimonial evidence video compared to the scientific video treatment. These findings provide 
unique evidence suggesting that farmers and ranchers allocate greater cognitive resources to 
scientific evidence, on screen graphics, and narrated statistics. 

Keywords: cognitive resource allocation; information processing; message frames; 
psychophysiology; water conservation 

Author Note: Funding for this study provided by the College of Agricultural Sciences and Natural 
Resources Research Development Programs at Texas Tech University.  

Introduction and Literature Review 

Globally, water is a crucial aspect of human survival impacting modern industry, 
recreation, and the agricultural food system (Watkins, 2009). Although water may cover more than 
70% of the planet, less than three percent is freshwater that may be used for drinking (Adler, 2007). 
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However, both non-recreational and recreational activities used to support modern society have 
negatively impacted the quantity of water available (Huang, Lamm, & Dukes, 2016). In an effort 
to preserve naturally occurring freshwater, discussions on how to conserve and provide enough 
water has become one of the most highly debated issues in modern society (Levy & Sidel, 2011).  

Increases in water use are due to a growing population who needs more water than ever 
before to sustain themselves (Bartlett, 1999; Flint, 2004). According to Flint (2004), water demand 
in the United States has more than doubled since the 1950’s and is expected to continue to increase 
as the world population grows to more than 9 billion by the year 2050. Although residential and 
industrial water demands play a key role in urban and suburban environments, water demand is 
primarily used for agricultural irrigation in rural areas (Huang et al., 2016).  

The context of this research was in the Southern Great Plains in an arid to semi-arid 
environment. In 2007, Allen, Baker, Segarra, and Brown reported that irrigated landscapes in these 
climatic areas were often fragile and stressed due to declining water quality and quantity and that 
efficiencies in irrigation (often exceeding 95% for drip systems) resulted in more water usage as 
new cropping systems were added.  

According to West, Johnson, Kellison, Brown, and Pate (2015), some of the most 
conservation-oriented farmers in the Southern Great Plains experienced a 25% decline in aquifer 
volume compared to a 2003 baseline measure. Texas High Plains farmers are also facing state-
mandated pumping restrictions. As of January 1, 2015, Texas House Bill 1763 required that 
regional water districts adopt conservation measures. The regional underground district adopted a 
“Desired Future Condition” of 50% of the 2010 saturated thickness remaining in the aquifer in 50 
years and placed a new rule on the amount of water that can be extracted to 18” per contiguous 
acre. Regional producers realize that the next drought will include these new pumping restrictions. 
Hence, growers and municipalities alike have a sense of urgency for interventions, which will 
reduce aquifer depletion where 95% of the aquifer extraction is to support the region’s $5B 
agricultural economy (West et al., 2015).  

Prior research has shown farmers and ranchers have been found to have positive attitudes 
toward water conservation practices and programs (Durst, Meyers, Irlbeck, & Ritz, 2016). 
However, these same farmers also have indicated neutrality when asked if they had intentions of 
participating in water conservation practices (Durst et al., 2016). Durst et al.’s (2016) study on 
farmer and producers’ perceptions on water conservation had similar results in terms of consumer 
water conservation perceptions to Huang et al. (2016) and Gorham, Lamm, and Rumble (2014) 
studies.  

Many farmers and ranchers understand the need for engaging in water conservation 
behaviors; however, many are unable to maximize participation in water conservation activities 
due to a variety of reasons. These reasons range from changing weather patterns, the need to 
maximize production due to increasing costs and debt service obligations, and/or land tenure issues. 
Because persuasion theories suggest that the higher the level of cognitive information processing, 
the higher the level of attitude change during a persuasive message (Petty & Cacioppo, 1986), a 
useful first step in crafting tailored messages that will achieve strategic communication goals is to 
identify specific message elements or techniques that elicit increased information processing. By 
identifying such passages that yield increased information processing in response to educational 
videos that persuade receivers to participate in conservation behaviors, agriculturalists (i.e., 
Extension faculty, agricultural communicators, and agricultural educators) can develop higher 
quality messaging. 
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Prior research has addressed the ideas of strategic communications (i.e., targeting 
audiences and tailoring messages) as an effective means to communicate about water conservation 
practices with the public. For example, Huang et al. (2016) recommended message tailoring, or 
developing communication and education programs that are relevant to the specific needs and 
behavioral patterns of high-water users. Gorham et al. (2014) identified how critical thinking style 
or the way individual’s think about and seek out information had a moderate relationship with water 
conservation intentions. Similarly, the role of salient and tailored messages to encourage water 
conservation behaviors has provided evidence that such messaging can encourage individuals to 
participate in environmentally responsible behavior (Warner, Rumble, Martin, Lamm, & Cantrell, 
2015). When making information salient for consumers to participate in behaviors, or frame a 
message, communicators select aspects of information “to promote a particular problem, definition, 
casual interpretation, moral evaluation, and/or treatment recommendation” (Entman, 1993, p. 52).  

Message features or attributes refer to aspects of communication that produce a greater 
effect on affective, cognitive, and behavioral processes that impact persuasion (Shen & Bigsby, 
2013). The goal of the persuasive messages is to have the receiver think and behave in a specific 
way or to find information as truthful (Petty & Cacioppo, 1986; Shen & Bigsby, 2013). Specifically, 
the aspects of message construction have influenced how receivers find information to be true 
(Shen & Bigsby, 2013; Warner et al., 2015). Within persuasion literature, researchers have found 
two types of message features impacting decision-making are statistical evidence, which “presents 
statistics such as frequencies and percentages to support the claim,” or testimonial evidence, which 
“uses a person’s personal experience, eye-witness account or personal opinion to support a claim” 
(Shen & Bigsby, 2013, p. 22). In Allen and Preiss’ (1977) meta-analysis, statistical evidence was 
found to be more persuasive than testimonial evidence. However, Warner et al. (2015) discovered 
messages resonating with an individual’s social and personal beliefs were more effective in 
persuading someone to participate in conservation behaviors in consumer-based research with 
water conservation messages. 

Studies have shown how tailored message frames are crucial to achieving strategic 
communication goals to encourage an audience segment to engage in water conservation (Gorham 
et al., 2014; Huang et al., 2016; Warner et al., 2015). However, these studies only allow the 
researchers to understand an individual’s overall or global response to communication materials 
after they have viewed it, and they disregard the dynamic nature of messages or how they unfold 
over time. Moreover, post-test assessment fails to reveal the dynamic nature of individual response 
to various parts of a message over time. Theories of information processing suggest higher levels 
of information processing lead to higher levels of change in attitude and behavioral intent (Petty & 
Cacioppo, 1986). Drawing upon theories of information processing during message consumption, 
this study employs a psychophysiological, or a biometric measurement tool (e.g., heart rate 
deceleration as a measure of cognitive resource allocation), to understand how specific message 
attributes or components of a message elicit increased levels of information processing in response 
to water conservation videos.  

Conceptual Framework 

In order for a communications message to have an effect on attitude or behavioral intention, 
it must be processed by an individual (Lang & Ewoldsen, 2010). Information processing has been 
conceptualized as the idea of how an individual attends to, makes sense of, and remembers 
information contained in a message (Geiger & Newhagen, 1993; Lang, 2000). In theories regarding 
information processing of persuasive messages to encourage behaviors, such as the Elaboration 
Likelihood Model, higher central-route processing refers to higher levels of information processing 
of a persuasive message (Petty & Cacioppo, 1986). Such central processing of a message leads to 
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stronger memory for the message, attitude, and behavior change. As researchers look to 
understanding what parts of water conservation messages create more significant changes in 
attitude and behavior, researchers must determine what cognitive processes occurred that resulted 
in the desired attitude change (Lang & Ewoldsen, 2010).   

During message consumption, information processing is automatic, and the individual will 
undergo sub-conscious cognitive and emotional processing of messages (Lang, 2000; Potter & 
Bolls, 2012). The use of psychophysiological measures of viewer response allows researchers to 
investigate the sub-conscious processing by continuously monitoring and recording “changes in 
the activity of physiological system caused by psychological input” (Ravaja, 2004, p. 193). This 
approach differs from typical measurement approaches that rely on qualitative or quantitative self-
report in that such responses are subject to various biases and represent a less “pure” measurement 
of how viewers automatically respond during message consumption. Put another way, self-report 
data are viewed as “offline” responses; whereas, psychophysiological measures are “online” 
responses collected during the act of message consumption. Moreover, because 
psychophysiological responses are continuously recorded in synchrony with message viewing, 
researchers are able to examine specific message elements that elicit potent cognitive processing 
and emotional response to reveal key message components. Advances in cognitive psychology and 
media psychology have provided considerable evidence linking various overt physiological 
responses to covert psychological mechanisms, including cognitive resource allocation and 
emotion (Potter & Bolls, 2012; Ravaja, 2004).  

Attention. Attention to an external stimulus such as a media message has been 
conceptualized as the “allocation of limited mental resources to a specific stimuli” (Ravaja, 2004, 
p. 197). Within psychophysiology, this increase in resource allocation or attention is indexed by 
cardiac deceleration, or a decrease in heart rate (Potter & Bolls, 2012). Furthermore, this allocation 
of cognitive resources may occur both in a controlled and uncontrolled fashion. For example, 
uncontrolled responses may be “orienting responses” to novel stimuli or the introduction of 
something in one’s sensory environment. Such responses are considered as short-term or phasic 
responses to specific elements within a message, which can be contrasted with more sustained or 
tonic responses to a message overall. Within media messages, such phasic responses may be 
elicited by structural elements such as cuts, edits, or the introduction of onscreen graphics (Lang, 
Bolls, Potter, & Kawahara, 1999; Lang, Potter, & Grabe, 2003). In contrast, controlled attention 
allocation over time may result when viewers find information particularly salient or high in 
motivational relevance (Ravaja, 2004). Additionally, these measures may provide evidence of 
attention allocation that is complementary, and even sometimes, contradictory to self-report data 
(Ravaja, 2004). In both types of response, the individual prepares for greater information uptake, 
and these increases in attention allocation have been shown to relate to increased memory for 
elements of a message (Bolls, Muehling, & Yoon, 2003).  

By continuously tracking these measures of viewers’ allocation of resources to a message, 
researchers can empirically examine processing of information without relying on self-report 
(Ravaja, 2004). Furthermore, these psychophysiological measures have the unique ability to detect 
changes in information processing throughout the duration of media consumption and allows 
researchers to understand how processing changes over time in response to changes in a message 
as it unfolds (Potter & Bolls, 2012). Lastly, measurement of resource allocation through 
psychophysiological measures allows comparisons with more traditional self-report measures to 
reveal consistencies or discrepancies between the two. Sometimes, by adopting these tools to 
understand what elements of a message elicit increased attention within specific audiences, 
agricultural educators and communicators can develop messages targeted to increasing information 
processing to influence behavior intentions and attitude change. 
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Purpose and Research Questions 

Supporting Research Priority 7: Addressing Complex Problems of the AAAE National 
Research Agenda (Andenoro, Baker, Stedman & Weeks, 2016), the goal of this study was to 
employ an innovative measurement approach—the use of psychophysiology as a transdisciplinary 
approach to solving the complex problem of sustainable water management—to determine what 
message attributes or components elicit increased information processing during exposure to two 
sample water conservation videos. To fulfill the purpose, the following research questions were 
addressed:  

RQ1: What differences, if any, existed between the participants’ overall or tonic cognitive resource 
allocation between the two videos?  

RQ2: What message attributes created increased short-term periods of cognitive resource allocation 
in the scientific evidence and testimonial videos?  

RQ3: What were the differences in self-reported message elaboration between the two videos? 

Method 

Design 

To address these research questions, an experiment was conducted where participants 
viewed two videos focusing on water, drought, and agriculture while the psychophysiological 
measure of heart rate for cognitive resource allocation was continuously recorded. A 2 (message 
appeal: testimonial vs. scientific evidence) X 80 (3-second time periods) within-subjects design 
was used to evaluate the role of information processing during stimulus exposure in a laboratory 
setting. Within this research approach, within-subjects designs are frequently employed to control 
for individual differences in resting or baseline heart rate (Potter & Bolls, 2012). 

Independent Variable (Message Treatment) 

The persuasive strategy employed by a message has the potential to elicit differences in 
message elaboration by inviting either central or peripheral processing of message content (Shen 
& Bigsby, 2013). Based upon prior research, two messages employing distinct message appeals 
while discussing water and drought impacts in the Southwestern United States were employed.  A 
variety of video messages discussing drought and agricultural water use in the southern region of 
the Ogallala Aquifer were reviewed for possible use.  Two videos were selected that were of 
identical length but varied in their treatment of the subject. The first treatment was a human-interest 
or testimonial video outlining farmer/rancher personal experience, or testimonial evidence, of the 
effect of drought in an area geographically proximal to the research location. The narration and 
graphics featured stories of how drought impacted the farmers and ranchers, personally and 
financially, present in the story. The second treatment was a scientific evidence-based video 
distributed by the National Science Foundation. The video contained a heavy focus on presentation 
of statistics and percentages related to water use and conservation. Both videos were edited to be 
four minutes in duration. Presentation order of the videos was counterbalanced across participants 
to guard against order effects (Ary, Jacobs, Sorenson, & Walker, 2013). 
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Dependent Variable 

To understand the influence of the message on the participant, cognitive resource allocation 
was measured continuously throughout the videos. Additionally, elaboration was measured after 
viewing the video.   

Cognitive Resource Allocation. Attention has been conceptualized as greater allocation 
of cognitive resources to encoding a message into the participant’s memory. It has been 
operationalized through cardiac deceleration (i.e., lower heart rate) via online measurement during 
message consumption (Potter & Bolls, 2012). Throughout an orienting response to a specific 
message attribute, Ravaja (2004) explains, “increased cardiac parasympathetic activity causes the 
heart to slow down and is associated with information intake, attention, and approach behavior” (p. 
201). 

To answer research question one and two, heart rate was recorded as time between R-spikes 
in the QRS pattern in electrocardiogram waveform and transformed for ease of interpretation into 
heart rate in beats per minute.  Heart rate data were resampled offline into 80 three-second time 
intervals.  Lastly, heart rate values were transformed into change scores from a baseline or resting 
state to control for individual differences in physiological response. Baseline measures of heart rate 
were assessed for five seconds before onset of each message. 

Elaboration. Cognitive elaboration of a message’s features occur when individuals think 
critically and evaluate the content and features of a stimulus. In order to determine the level of 
elaboration on each message, or research question three, the researchers utilized Reynolds’ (1997) 
self-report elaboration scale. After viewing each message, participants were asked to indicate their 
level of agreement with 12 items that were paired with 5-point Likert-type response scales (1 = 
Strongly Disagree, 5 = Strongly Agree). Sample items included “While watching I was exerting a 
good deal of cognitive effort” and “While watching the message, I was deep in thought about the 
message.”  Responses were internally consistent (Cronbach’s α = .84), and they were summed and 
averaged to create an elaboration measure in response to each message.  

Participants 

For the purpose of this study, twenty beginning farmers and ranchers from the Lubbock, 
Texas area were recruited for this study. Participants were provided a $100 gift card to Tractor 
Supply Company as an incentive. The beginning farmers and ranchers were selected as individuals 
who had recently completed, or were close to completing, a college degree program in an 
agricultural college at a large university. To be selected for the study, participants were required to 
work in a production agriculture field. The participants indicated all were male (n = 20), 65% (n = 
13) were involved predominately in crop production, and 35% (n = 7) were involved in livestock 
production. Physiology data were deleted for three participants due to high levels of noise artifacts 
from participant movement, yielding a sample of 17 for analysis (n = 17). 

Procedure and Protocol 

After participants signed Texas Tech University Institutional Review Board approved 
consent forms, the psychophysiological measures of heart rate were collected via a bioamplifier 
module data acquisition system connected to a desktop computer running AcqKnowledge version 
4.21. The procedure was designed based on recommendations from Potter and Bolls (2012). The 
AcqKnowledge software allows researchers to control the data acquisition process and extract the 
data offline after collection. The participants were seated in a comfortable chair locked in a 
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reclining position and were asked to view two stimulus clips on a 40-inch flat panel television 
monitor approximately four feet away (Potter & Bolls, 2012). Instructions and stimuli were 
presented on the television monitor through MediaLab stimulus presentation software. Heart rate, 
the physiological indicator of cognitive resource allocation, was continuously recorded from the 
electrocardiogram (ECG) waveform obtained from the AcqKnowledge software during exposure 
to each stimulus. To record ECG, three silver/silver chloride (AG/AGCL) electrodes were placed 
on the participants (ground electrode placed on the wrist, positive and negative referenced 
recording electrodes placed on the forearms), and signals from the electrodes were transmitted to 
ECG100C bioamplifier module, and then to the data collection program, AcqKnoweledge (Potter 
& Bolls, 2012).  

Data Analysis 

To perform data analysis, participant data were converted into change scores for each 
psychophysiological measure (Potter & Bolls, 2012). Change scores were calculated by subtracting 
heart rate for each time interval from the mean baseline score. Baseline data were collected 5 
seconds prior to each stimulus to represent the participant’s resting heart rate prior to message onset 
(Potter & Bolls, 2012). Raw data were recorded at 1 second intervals, and the data were resampled 
offline into 3-second segments. A repeated-measures ANOVA was conducted in SPSS version 22.0 
to answer RQ1. To determine the message attributes that created higher levels of cognitive resource 
allocation (RQ2), the researchers created an average for each participant response per 3-second 
segment. Next, z-score computations were completed in SPSS version 22.0 and were plotted on a 
graph in Excel. Potter and Bolls (2012) discussed cognitive resource allocation occurs when heart 
rate decreases. Visual inspections of peaks more than 1.0 standard deviations below the baseline 
identified attention allocation to message attributes over time. Afterward, the researchers conducted 
a repeated measures ANOVA to determine the significance of the changes in heart rate (RQ2). A 
paired sample t-tests was also used to determine differences in self-perceived elaboration between 
the treatment videos (RQ3).  

Results 

RQ1: What differences, if any, existed between participants’ overall cognitive resource 
allocation between the two videos?  

This research question sought to identify if any difference appeared in overall resource 
allocation between the two videos. A repeated-measures ANOVA was conducted where message 
type (2) and time period (80) served as within-subjects factors and heart rate change from baseline 
served as the repeated dependent measure.  This test failed to find an overall effect of message type, 
F(1, 16) = .20, p > .05. Thus, no global difference was observed in terms of overall resource 
allocation between messages resource allocation. 

RQ2: What message attributes created increased short-term periods of cognitive resource 
allocation?  

In this research question, the researchers sought to identify specific short-term moments 
within the message that led to increased cognitive resource allocation. To identify these moments, 
mean heart rate change scores for each time segment were standardized to z-scores. These z-scores 
were then plotted and visually inspected to identify unique moments within each message when 
mean standardized heart rate change scores fell below 1.0 standard deviation from the series mean 
of zero. As such, these represent periods indicative of increased resource allocation (i.e., decreases 
in heart rate). 



Fischer, Cummins, Gilliam, Baker, Burris, & Irlbeck  Examing the Critical Moments… 

 

Journal of Agricultural Education 8 Volume 59, Issue 2, 2018 

Scientific Evidence Video 

Visual inspection of the standardized heart rate change data provided evidence of five 
critical moments within the scientific evidence video where heart rate deceleration suggested 
increased levels of cognitive resource allocation. Figure 1 depicts the standardized heart range 
change for the mean for all participants over the duration of the video (see Figure 1). 

 

Figure 1. Standardized heart rate change over time during scientific evidence video (n = 17). 

Table 1 provides a description of the video during the critical moments. To verify the 
decrease in heart rate change during each of these segments, data for each period were subjected to 
repeated-measures ANOVAs where time period served as the within-subjects variable and the 
change score measurements for each specified period served as the repeated dependent measure. 

The first test examining heart rate deceleration during time segment 16 found a significant 
decrease in heart rate relative to baseline, F (1, 16) = 19.99, p < .001,η2

p = .56. Similarly, a critical 
moment occurred at segments 23 to 30, which depicted the agricultural irrigation scene, F (8, 128) 
= 6.67, p < .001, η2

p = .29. Third, the discussion on the period of drought for segments 38-41 also 
led to a statistically significant decrease in heart rate from baseline, F (4, 64) = 9.87, p < .001, η2

p 
= .38. Lastly, the animated graphic explaining aquifer recharge at time period 60 also elicited a 
significant decrease in heart rate from baseline, F (1, 16) = 20.18, p < .001, η2

p = .56. In sum, these 
passages all represent moments within the four-minute video where participants exhibited 
significant differences in allocation of cognitive resources to the message. 
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Table 1 

Description of Scientific Evidence Video Critical Moments 

Segment  Imagery Narration 

16 

 

“The Ogallala Aquifer, also known as the High 
Plains Aquifer, is a ground water storage 
reservoir that stretches 174,000 mi2 underneath 
parts of eight states from South Dakota to 
Texas.”  

20 

 

“Today’s irrigation technologies is able to pump 
out water that has been in the aquifer for hundred 
for thousands of years in just a matter of 
minutes.” 

23-30 

 

“A rate that far outpaces the rate that nature can 
replenish it - threatening the over sustainability 
of the aquifer and for agriculture.” 

38-41 

 

“This area as well as others, you are now in a 
period of exceptional drought.” 

 

60 

 

“In Western Kansas, it can take one year to 
recharge the aquifer by less than an inch.” 

Note: Segment numbers refer to three-second segments within each video. 

Testimonial Video 

Figure 2 depicts a similar visual inspection of the data (standardized mean of heart rate for 
all participants). The graphic provides evidence of three moments within the testimonial video 
where heart rate deceleration suggested significant levels of cognitive resource allocation 
(standardized heart rate change scores more than 1.0 standard deviations away below the series 
mean).  
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Figure 2.  Standardized heart rate change over time during testimonial video (n = 17). 

Table 2 provides a description of the video during the critical moments. A repeated-
measures ANOVA examining heart rate change from baseline within those segments revealed that 
scores were significantly lower during that period, F (4, 64) = 11.64, p < .001, η2

p = .42. Next, a 
discussion of corn not thriving in the heat within segments 41-42 likewise elicited significant 
decrease in heart rate from baseline, F (2, 32) = 10.31, p < .001, η2

p = .39. The third and final critical 
moment was within segments 53-55, F (3, 48) = 10.62, p < .001, η2

p = .40.  In sum, the testimonial 
video elicited fewer passages where participants exhibited increased attention allocation.  

Table 2 

Description of Testimonial Video Critical Moments 

Segment  Imagery Narration 

37-39 

 

“We wear two hats. We use our farming hat to raise the feed 
source, and we use our cowboy or cattleman’s hat to raise our 
cattle on our pasture land.” 

41-42 

 

“Corn does not do well in the heat. So that’s a problem right 
there.” 

53-55 

 

“Cattle numbers are down. Cow Herds are going down. Thus, we 
are losing Cargill’s, packing plants, there aren’t enough cattle to 
keep them open.”  

Note: Segment Numbers refer to three-second segments of video 
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RQ3: What were the differences in self-reported message elaboration between the two 
videos? 

To answer the final research question, a paired-samples t-test was conducted to compare 
responses to the self-report measure of message elaboration in response to the two videos. The test 
revealed that the difference in message elaboration approached statistical significance, t(20) = 1.84, 
p = .086, Cohen’s d = .41. Participants reported greater elaboration in response to the testimonial 
message (M = 4.28, SD = .41) compared to the scientific evidence message (M = 4.10, SD = .30).  
Although the test statistic did not reach the level of statistical significance, the associated effect 
size (Cohen’s d = .41) suggests that the observed effect was moderate (Ellis, 1988). Thus, the failure 
to reach significance may be a function of the small sample of beginning farmers and ranchers 
employed in the design (Hoyle, 1999). Laboratory studies such as this one often have small sample 
sizes. Wasserstein and Lazar (2012) explained scientific conclusions should be evaluated based on 
many contextual factors including inferences and effect size, the design of the study, the quality of 
the measurements, the phenomenon under study, and the validity of the assumptions. Instead of 
disregarding data not passing a specific threshold, researchers should evaluate the research based 
on many contextual factors (Thorson, Wicks, & Leshner, 2012; Sullivan & Feinn, 2012). Therefore, 
although the finding was non-significant, it shows a specific data trend.  

Discussion and Recommendation 

This study assessed the role of information processing as a function of message type. The 
researchers examined the influence of two message types (scientific evidence and testimonial) of 
water conservation videos on the physiological process of attention and the self-report measure of 
elaboration. The results of this study indicated the video providing greater levels of scientific 
evidence had a higher level of cognitive resource allocation because the scientific video had more 
frequent heart rate deceleration during critical moments throughout the video. 

Specifically, research question two explored which facets of the two videos elicited 
attention. The results for the scientific evidence video indicated media features, such as cuts, edits 
or the introduction of on screen graphics, elicited orienting responses that result in increased 
attention allocation (Lang et al., 1999; Lang et al., 2003). Similarly, orienting responses were 
documented with message features depicting on-screen graphics in the scientific evidence video. 
Additionally, in segments 13 and 77, information included scientists referring to statistics depicting 
the impact of drought and the necessity for water conservation to elicit an attention response.  

Although the scientific evidence video provided evidence of higher attention allocation 
during exposure to specific video features, the testimonial video caused participants to allocate 
attention to information related to their current occupation. For example, in the testimonial video, 
the participants had an orienting response, as observed by a decreased heart rate, when the narrator 
discussed issues regarding management practices, temperature impacting cattle efficiency, and the 
loss of jobs in production plants. As discussed by Warner et al. (2015), issues impacting the 
participants personally have elicited a higher level of persuasive effectiveness, or a higher level of 
information processing, due to messages with personal or social congruence. The researchers 
concluded visual media pertaining to life on the farm resulted in personal similarity, which caused 
an attentional response.  

Global responses to the messages were reported through self-report elaboration scale used 
in research question three. Although the paired samples t-test was approaching significance, the 
moderate effect size indicated the participants had a greater elaboration during the testimonial 
message. This result suggested cognitive processing was higher for the testimonial; however, 
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psychological measures provided evidence that the scientific message invited more frequent 
resource allocation. Perhaps this finding was a result of the scientific message that was more 
demanding of limited resources, while the testimonial invited more rumination with easier to 
process information. This finding is representative of online (i.e., physiological and biometric 
measurements) versus offline (i.e., self-report) measures of response. The offline response is a more 
contemplative response that references a more cumulative representation of how the individual 
provided cognitive resource allocation; whereas, the online response is raw and immediate to the 
specific message features in the videos.  

Because message frames are crucial to strategic communication goals (Gorham et al., 2014; 
Huang et al., 2016; Warner et al., 2015), understanding which aspects of message construction and 
the message appeal that impact information processing are crucial to improving farmer and rancher 
water conservation practices. Not only does information processing lead to memory recall, but it 
also leads to higher levels of attitude formation and behavioral intention in the case of persuasive 
messaging (Petty & Cacioppo, 1986). The results of this study suggest communication with farmers 
and ranchers about water conservation may be different than strategic communication to target the 
general public about water conservation.  

When targeting farmers and/or ranchers with messages, educators and communicators 
should focus on incorporating scientific evidence to promote information processing. The results 
of this study indicated farmers and ranchers allocate cognitive resources to scientific evidence. At 
the same time, inferences to personal relevance and messages congruent with aspects of farming 
resulted in increased cognitive resource allocation provided minimal evidence to attention 
allocation. Extension and communications practitioners and faculty should use this information to 
apply and combine scientific evidence with a small amount of discussion of testimonial content to 
improve information processing to partake in water conservation behaviors. Similarly, within an 
educational setting, this study’s results show educators and communicators should include more 
emphasis on presenting statistics and facts related to reasons to implement water conservation 
tactics embedded within video graphics into curriculum. For example, the findings suggested 
attention allocation to on-screen graphics representing facts and statistics as well as references to 
the participants’ current occupation and community news elicited a higher attention response. 
Therefore, when creating messages and educational programming, practitioners should implement 
these types of elements into their educational and communication materials. 

Another contribution of this paper is the use of psychophysiological measures of message 
processing to examine specific elements that elicit potent responses. As previously noted, key 
advantages of this approach are that these measures capture pre-conscious responses that are free 
of various biases as well as the ability to identify specific elements within a message that are 
effective (Potter & Bolls, 2012). Much research examines the “message” as a solitary unit without 
consideration of the changing nature of that message as it unfolds over time. Further research 
should explore the impact of various content and production features in information processing and 
provide connections to attitude or behavioral intentions. As shown in this study, physiological 
measures provide agricultural social sciences with the ability to pinpoint how specific message 
features impact message processing. This knowledge should be used in experimental methods to 
explore how facets of information such as topic, message features, and number of arguments, effect 
how individuals perceive information, process information, and develop an attitude toward such 
information. The authors suggest future research in the realm of biometric or psychophysiological 
analysis should be continued in the agricultural education, agricultural communications, 
agricultural leadership, and Extension settings. Prior research within this field has explored the 
effects of the stimuli post exposure. However, as stated by Lang and Ewoldsen (2010), the word 
effect implies that only change is important. The use of these measures will allow the field to grow 
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and to understand the dynamic nature of media consumption, and what elements of stimuli provide 
a specific response. This tool allows researchers to dissect the message and to understand how a 
specific point of stimuli relates to information processing. For example, future research should 
continue to explore the connections between information processing and heart rate. Additionally, 
biometric research may also be used to connect emotional arousal, or an emotional response, to 
information processing and attention.  Additionally, within the traditional classroom setting, the 
researchers propose understanding how manipulated lesson plans and teaching strategies relate to 
attentional responses from students.  
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Flipped Programs: Traditional Agricultural Education 
in Non-Traditional Programs 

Ashley M. Yopp1, Billy R. McKim2, & Megan M. Homeyer3 

Abstract 

In this collective case study, we described three agricultural education programs that challenge 
stereotypes of agricultural education in urban settings. We observed and interviewed teachers in 
different environments and, in many cases, while working with students. Observations were made 
in classrooms and laboratories at secondary schools, in livestock barns, greenhouses, and 
vineyards on school farms. We explored the reciprocal relationship between personal, behavioral, 
and environmental determinants of social cognitive theory within and among components of the 
total agricultural education program model.  In each program, all three components of the total 
agricultural education program model were being implemented using a combination of activities 
and curriculum that would often be considered traditional content. According to teachers, 
agriculture was a novel, captivating topic for students. Students’ lack of familiarity with production 
agriculture provided opportunities for students to experience something new. 

Keywords: education; social cognitive theory; agriculture; traditional; non-traditional; urban; 
rural; case study; engagement; three-component model  

Introduction 

Engaging students in the learning process is a widely noted topic in educational literature, 
especially in the areas of educational psychology and instructional design. Researchers have widely 
studied engagement by testing and/or observing multiple dimensions, including elements of 
cognition, emotion, and behavior (Brodie, Hollebeek, Jurić, & Illić, 2011). Also, researchers have 
focused on situational conditions and environments believed to increase student engagement. 
Although researchers have conceptualized and/or theorized numerous interrelated connections 
between teaching and learning, none of the connections have been widely reported to be universal 
effective (Bryson & Hand, 2007). However, many researchers agree that environment and the 
learning process cannot be treated as though they exist separately.    

Several researchers have emphasized the utility and appropriateness of agricultural 
education to provide relatable contexts for teaching core content (Wooten, Rayfield, & Moore, 
2013; Foster, Rice, Foster, & Barrick, 2014) to diverse students (Niehaus, 2008), while often 
drawing on the conceptual basis of the three-component model: classroom and laboratory 
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instruction, supervised agricultural experience (SAE), and FFA (National FFA Organization, 2014; 
Talbert, Vaughn, Croom & Lee, 2014).  

Traditional agricultural education 

In agricultural education literature, traditional agricultural education has been described as 
providing students opportunities to acquire and increase skills and knowledge in areas including 
“…livestock fitting and showing, FFA, and agriculture mechanical practices” (Stewart, Antonenko, 
Robinson, & Mwavita, 2013, p. 157). Additionally, researchers have also described how agriculture 
has served as a contextual conduit for engaging students in core courses, including math and 
science. In one case (Niehaus, 2008), science teachers in New York City redeveloped core science 
courses into courses taught using the context of agriculture (i.e., botany into plant science, and 
zoology into animal science). In recent literature, researchers appear to suggest a shift to new or 
innovative (non-traditional) curriculum (Niehaus, 2008) that emphasizes or, at a minimum, 
integrates chemistry and biological sciences (Henry, Talbert, & Morris, 2014) is necessary. 
Redevelopments or modifications to integrate agriculture into core courses, as well as science, 
technology, engineering, and mathematics (STEM) into agricultural education courses (Wooten et 
al., 2013), appears to have challenged how traditional agricultural education has been defined.  

Conversely, some researchers have broadly, yet consistently, described non-traditional 
programs as urban or diverse—in both enrollment (Lawrence, Rayfield, Moore, & Outley, 2013) 
and curriculum (Robinson, Kelsey, & Terry, 2013). Additionally, emphasis placed on the 
challenges of urban programs is widely noted in the literature, including poverty, fragmented family 
structures, English proficiency, large school sizes, and neglected facilities (Warner & Washburn, 
2009). Much of the literature related to defining programs has described the characteristics of the 
educational setting (Robinson et al., 2013) and learning environment (Entwistle, 1991) in a 
relatively broad sense (e.g., classroom and/or laboratory). Additionally, characteristics of programs 
have been tied to traditional programs in rural settings and non-traditional programs in urban 
settings. A more expansive understanding of traditional and non-traditional programs could 
influence curriculum decisions beyond rural and urban labels.  

Conceptual Framework 

More than 11,000 teachers nationwide facilitate agricultural education programs with the 
guidance of a total program model (TPM) for agricultural education (also referred to as the three-
component model) that includes classroom and laboratory instruction, supervised agricultural 
experience (SAE), and FFA (National FFA Organization, 2014; Talbert, Vaughn, Croom & Lee, 
2014; see figure 1). In conceptualizing this study, we assumed each of the three elements of the 
TPM should exist in each secondary agricultural education program. However, we believed a more 
complex or granular examination of teachers and programs could be beneficial. Therefore, we 
chose to draw on Bandura’s (1986) social cognitive theory (SCT; see figure 1) to understand 
interactions between people, environments, and behavior.  

The three determinants of SCT (personal, environmental, and behavioral) form a triadic, 
reciprocal model that can be used to examine personal influences (including teacher self-efficacy, 
background, high school agriculture experience, gender, and type of certification), behavioral 
determinants (including courses taught, interaction with students, and daily chapter activities) and 
environmental determinants (including size of program, number of teachers, community 
expectations, and geographic location). 
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Figure 1. The total program model of agricultural education (Croom, 2008) and Bandura’s (1986)     
SCT used to examine programs.  

We initially approached this study by examining teachers and programs with social 
cognitive theory and the three-component program separately, however, our conceptual framework 
evolved as new insights emerged. To gain a deeper understanding, we not only explored the 
reciprocal relationship between people, environments, and behavior, but those relationships within 
and among each component of the three-component model (see figure 2). Although social cognitive 
theory is typically presented as a theoretical model, it was approached as a conceptual model for 
this study to understand agriculture teachers and programs in a multi-dimensional way (see figure 
2).  

 

Figure 2. Conceptual model of reciprocal relationships between determinants (personal, 
behavioral, and environmental) of SCT (Bandura, 1986) within each element of the TPM of 
agricultural education (National FFA Organization, 2014; Talbert, Vaughn, Croom & Lee, 2014). 

Method 

Well-constructed case studies gain a holistic and robust understanding of phenomenon in 
relation to a specific environment or context (Stake, 2013; Yin, 2003; Creswell, 2008; Patton 2009). 
This study originally pursued a much broader and expansive case study to compare and contrast 
secondary agricultural education programs. However, analytic insights and interpretations emerged 
during data collection, which shifted the focus of our research. This shift—while unsettling to us—
signaled a new understanding of the data and challenged our perceptions of rural and urban 
programs. Therefore, this collective case study described the three agricultural education programs 
that provided an in-depth understanding of the emergent phenomenon.  

Environmental	

Personal 

Behavioral 
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Additionally, a literature review was conducted simultaneously with field data collection, 
“permitting a creative interplay among the processes of data collection, literature review, and 
researcher introspection” (Patton, 2009, p. 226).  

Case Selection 

Thirty-two agriculture programs were originally contacted via email to participate in the 
larger study. Programs were contacted because of their proximity (within 100 miles) to the pre-
determined route of a six-week field experience in the southwestern United States. Of the thirty-
two contacted, fifteen programs of varied size, scope, and geographic location agreed to participate 
in the larger study.  

The three agriculture programs included in this study varied by size, student demographics 
and number of teachers (two-, three-, or four-teacher programs) (see table 1). According to 
descriptions found in the literature, each would be considered an urban program, and therefore 
serve as exemplars of the phenomena of study.  

Table 1 

Description of Agriculture Programs  

Program Number of Teachers Total Student Population Student Demographics 

Northside 2 1,700 56% Hispanic 

38% African American 

4% Asian 

2% Other 

Calico Springs 5 3,100 71% Hispanic 

16% African American 

9% White 

4% Other 

San Gabriel 3 2,000 64% Hispanic 

23% White 

9% Asian 

4% Other 

 

Observations, Interviews, and Introspection  

Case studies should take place in real-world settings, during real-world situations for 
pertinent social and environmental conditions to be available for observation (Yin, 2014). Thus, we 
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observed and interviewed teachers in several different environments and, in most cases, while 
working with students. Observations and interviews were conducted in classrooms and laboratories 
of secondary schools, in livestock barns, greenhouses, and vineyards on school farms.   

Unstructured and semi-structured interviews were conducted following an open-ended 
protocol, allowing our research team the flexibility to explore specific topics brought up during the 
interview process (Rubin & Rubin, 1995). Interview questions were developed to explore the 
relationship between determinants of social cognitive theory. Interviews lasted between one and 
two hours and were video and audio recorded to allow an additional indirect observer to analyze 
the responses and ensure trustworthiness of data (Lincoln & Guba, 1986).  

To increase the transferability of data collected (Yin, 2014), observations and interviews 
were conducted in the presence of three researchers. Our team represented various perspectives in 
agricultural education and allowed cases to be viewed through the independent lenses of a former 
agriculture teacher and two former students, one of which is the daughter of a former agriculture 
teacher and current administrator. Our varying levels of experience in agricultural education 
provided valuable knowledge and insight during data collection (Stake, 1995). 

Field journals were used to take detailed notes and provide more credibility to the research 
process (Denzin & Lincoln, 2009). To increase the transferability of our data and allow others to 
make judgements about the degree of fit, example quotes accompanied the use of thick, rich 
description (Lincoln & Guba, 1986). Additionally, we used reflexive journaling and introspection 
to help understand our own experiences and allow the impressions and feelings of teachers and 
programs to be used as data. Peer-debriefing helped uncover imprints of each case beyond what 
could be recorded in our most detailed field notes (Lincoln & Guba, 1986; Patton, 2009).     

Follow-up communications included handwritten notes sent via the U.S. Postal Service and 
member checks via e-mail. Pseudonyms for both teachers and programs were used to protect the 
identity of each participant involved in the study. 

Limitations 

The nature of the collective case study calls for understanding a phenomenon across 
multiple settings, but findings may not be generalizable to the larger population. Findings represent 
three cases, but are offered as exemplars to build theory in future research.   

There were many advantages to conducting data collection during a six-week field 
experience, but limitations as well. Due to our schedule, observations and interviews were bound 
to one or two days. More in-depth data over time might provide insight into the way programs 
function on a daily basis.  

Data Analysis 

According to Merriam (1988), “data collection and analysis is a simultaneous activity in 
qualitative research” (p.151). To make sense of a large quantity of data, we independently coded 
field notes, videos, and pictures from each interview during and after data collection (Patton, 2009; 
Maxwell, 2013). Peer debriefing was used following each observation and interview to discuss 
data, procedures and draw out emergent themes (Creswell, 2008). Data was also discussed with 
four former agriculture teachers and one faculty member that were not present during collection. 
Preliminary categories were created to understand the factors of people, behaviors, and 
environments within the three-component model, but found that all components of SCT were 
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present within each component of the TPM. As we began to make sense of the data, we determined 
the TPM best represented the contradiction of traditional programs in non-traditional/urban 
settings.  

Case Descriptions 

To accurately reflect the complexities of individual programs and provide an in-depth 
illustration, each case will first be presented independently in subsections using verisimilitude—a 
literary strategy that captures the researchers’ thinking processes and realistically conveys the 
intricacies of the experiences—thereby, enabling readers to reconstruct the experiences for 
themselves (Creswell, 2008). Cases will then be compared to the literature in terms of Classroom 
Instruction, Supervised Agricultural Experience, and FFA.  

San Gabriel High School  

San Gabriel, a three-teacher program, offers courses in animal science, horticulture, and 
agricultural mechanics to more than 500 students. Teachers provide students with hands-on 
instruction in three classrooms, one greenhouse, a livestock barn, a poultry barn, agricultural 
mechanics laboratory, a pasture, and a garden.  

We visited San Gabriel High School on a weekday afternoon in July. This large, non-
descript high school was settled in a “concrete jungle” between business and industry.  Mr. Hudson, 
the principal, met us in the parking lot and took us on an extensive journey through campus. We 
were surprised to find a large, green pasture and livestock barn when we reached what Hudson 
referred to as the “farm area” at the back of campus. Before delivering us to the agriculture teacher, 
Hudson introduced us to students in the agricultural mechanics laboratory and livestock barn that 
seemed to be staged for our arrival. Mr. Steven Katling, his teaching partners, and the vice principal 
greeted us in their matching polos and starched khakis with breakfast in Katling’s classroom. We 
chatted over bagels and orange juice before our interview and got to know more about Katling’s 
background:  

I went to high school here but grew up on a dairy in a different community. I was 
in 4-H but we didn’t have an ag program at my high school, so my parents let me 
transfer here. I was the farmhand for a few years before I went to college for ag ed 
and lucky to come back home to work with my ag teacher for a few years…We 
continue to grow but otherwise, not much has changed since then.  

Steven described his approach to classroom instruction as “hands-on” and an “extension of 
the real world:”  

I believe students learn best when the classroom and farm are linked. We don’t just 
go out to the farm for no reason. We have a specific application of concepts taught 
in the classroom…The farm makes classroom content concrete; it’s an eye-
opening experience that they’ve never had before…I could be in the middle of 
teaching kids how to light an oxyacetylene torch when an animal gets sick on the 
farm. That animal doesn’t wait for the bell to ring; I have to use that as a teachable 
moment. In any other classroom, you would push on to the state test—not here—
that animal is now the most critical lesson of the day.  
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When explaining how he engages students in curriculum, Steven explained a scenario that 
reminded us of other programs: 

I think we have an advantage in this environment because these kids have never 
seen [agriculture], they’ve never touched it, they’ve never done any of it; we have 
a captivated audience. Students in rural communities have seen it, they’ve grown 
up with it. So what’s the hook? 

Steven was eager to tell us about the SAE program at San Gabriel and claimed that he 
would “put it up against any model in the country:”  

Our SAE program gives every student the opportunity to engage, regardless of 
cost. Our school district manages a $180,000 account that about 90% of students 
take loans from to purchase animals and feed. It’s not about the haves or have-nots 
anymore. It’s what I’m most proud of.  

San Gabriel has more than 450 FFA members and teachers who express pride in their FFA 
chapter. However, Steven acknowledges the social nature of their chapter and expresses a concern 
for strengthening their leadership activities. He also sees involvement as community and skill 
development and values “service over banners:”  

We spend a lot of time figuring out our students’ talents and finding FFA activities 
that fit those talents so they can be successful. We don’t train teams for the sake of 
winning, but more for the experience of learning how to take skills from the 
classroom out into the world. 

We concluded our interview with Steven by walking out to the livestock barn where he 
introduced us to one of his students, Jenna, and her father, Tim. Jenna was wearing black skinny 
jeans and pink converse sneakers but pulling her steer around the barn as if she were in Wranglers 
and boots. She was bubbly, outgoing, and more than willing to tell us about her animal. She even 
pulled out her flip-phone before we left to show us a few photos from her first livestock exhibit the 
week before.    

Northside High School  

Northside, a two-teacher program, offers courses in agricultural science, animal science, 
veterinary medicine, and agricultural mechanics to more than 200 students. Teachers provide 
students with hands-on instruction in two classrooms, two livestock barns, a poultry barn, a 
veterinary medicine laboratory, and an agricultural mechanics laboratory. 

We arrived at Northside High School on a weekday morning in August, just days before 
the school year began. We approached the school and were met by a school resource officer who 
asked us for our identification before proceeding into the building. We emptied our pockets and 
sent our bags through the x-ray machine just before Ms. Kara Wilson-Green greeted us at the 
entrance. Her big smile and starched camouflage button-up shirt made us feel a little more 
comfortable as we followed her through a maze of freshly painted hallways to her classroom. We 
spent a few minutes chatting about the long list of to-dos that accompanied the arrival of a new 
“crop” of students in a few short days while she toured us around the veterinary science and 
agricultural mechanics laboratories. Ms. Wilson-Green seemed excited to show us around her 
program and made us feel right at home.  
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We began with brief introductions before asking questions from our protocol. She initially 
described herself as the non-traditional agriculture student:  

I grew up in the ward—a low-income part of [the city]—but went to school in 
another area, where I was introduced to ag… I wanted to be involved and finally 
talked my mom into helping me get my first lamb. His name was Waylon. I fell in 
love with him; I fell in love with ag. 

I was the only Black member of my FFA chapter, but never really saw it as an 
issue; I liked being different. Now that I think about it, it kinda all makes sense. I 
used to grow peas on my porch, my mom was a florist, and I wanted to be a vet. I 
guess I always had a connection with ag… I’m just a city slicker who loves 
agriculture. 

It was clear Kara’s experiences influenced the way she approached her program as a teacher 
and that living in the city was the only non-traditional part of her upbringing.  Kara explained her 
approach to classroom instruction as “rigorous” and “honest:”  

Students who have problems in other areas thrive in my classroom. We hold them 
to high standards and provide structure they don’t get in other places. We’re real. 
We tell the truth, and I believe they really respond to that. 

When asked where her students learn best, she said,  

I feel students learn best on a continuum. I spend time in the classroom providing 
context and the basics but then allow them to touch the curriculum outside in our 
barn or on a field trip… I have a supportive CTE director who makes sure we can 
take trips and have the materials we need. He is an absolute joy to work with.  

Kara mentioned that every student in her program has an SAE project, but sometimes there 
are barriers to implementing many projects because of the resources students have at home and a 
“disconnect between the community and the classroom.” When asked about the types of SAE 
projects students take part in, Kara explained most of her students had traditional livestock projects. 
“I wish we had more diverse or non-traditional SAEs, but I can’t get my kids interested in those 
areas. They want a steer, lamb, or pig.” She also mentioned almost every SAE project was kept on 
campus in the livestock facility.  

Northside, a newly chartered FFA Chapter, has 62 members. Kara believes this component 
of her program is slowly growing:  

Because our program is so young (established in 2012), we have to spend a lot of 
time creating community alliances… I wish we had more of an alumni base. My 
students’ parents were never a part of agricultural education and sometimes it’s 
difficult for them to make the connection…Our approach is very traditional; we’re 
a traditional program without traditional roots. 

Kara beamed as she talked about her chapter officers and the students who have really 
taken hold of FFA activities: 

My kids are looking for leadership opportunities to do more. We take part in CDEs 
but we don’t train teams; teams are a manifestation of what we teach in our 
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classrooms. We are looking forward to the next few years—success breeds 
success.    

We wrapped up our interview by walking through the livestock barns and looking through 
dozens of pictures of Kara and her students in the classroom and at FFA activities. It reminded us 
of our own programs and the family we experienced in agricultural education.  

Calico Springs High School  

Calico Springs, a four-teacher program, offers courses in agricultural science, horticulture, 
agricultural mechanics, and viticulture to more than 500 students. Teachers provide students with 
hands-on instruction in four classrooms, two greenhouses, a garden, a vineyard, a land-lab, an 
agricultural mechanics laboratory, and a livestock barn.  

We visited Calico Springs High School on a weekday morning, during summer school. We 
were mentally prepared for the intense desert heat but not the shear enormity of this outdoor 
campus. Palm trees, chain link fences, and graffiti immediately caught our attention—it was 
obvious this was unlike any school we had visited before. A few teachers met us at the front desk 
(not exactly the armed security guards and metal detectors we expected) and pointed us in the 
approximate direction. Although we had planned to sit down with Ms. Melissa Jacobs for an 
interview, we found her in a little mobile classroom with students enrolled in a credit-recovery 
course. Forty teenage boys were packed-in like sardines behind computers with the windows and 
door wide open; the heat was unbearable. With a quick handshake and hello, she beckoned one of 
her “ag kids,” Phillip, from the back of the classroom, threw him a heavy key ring, and asked him 
to give us the “grand tour.”  

Phillip was a little shy at first but quickly warmed up to the idea of getting to leave class. 
He led us across campus to a chain link fence that spanned the perimeter of the agriculture program 
area. Once behind that gate, we stepped off what seemed like a Hollywood movie set and onto the 
school vineyard—an unexpected sight after our trek through campus. Phillip showed us around the 
livestock barn and greenhouses while answering a cadre of questions about the program and 
facilities. However, when asked about certain pieces of equipment or FFA activities he responded, 
“I don’t really know, Ms. Jacobs won’t let me take that class until I pass my core classes… I really 
want one of those blue jackets but I have to get my grades up first.” As we continued the tour, we 
encountered a few locked gates that he could not find the right key to open. He was very bothered 
that he couldn’t show us everything. We could tell Phillip was proud to be a part of the agriculture 
program. 

As Phillip led us back across campus, we prepared to thank Ms. Jacobs and leave so we 
would not further disrupt her class, but she was more than willing to talk to us while her students 
worked independently. She knelt-down outside the open door of her classroom and began to tell us 
about herself. We were a bit distracted by her visible tattoos and piercings, but soon found her 
jovial, motherly disposition to be reminiscent of agriculture teachers we had met before.  

I grew up on a five-acre farm and wasn’t too excited about the chores that went 
along with that lifestyle… I was in ag and FFA—wanted to be a vet… My ag 
teacher told me I would probably be good at this [teaching agriculture]. I told him 
I didn’t like people. He said, well try it anyway. I did and it stuck. I love this job; 
we get paid to play. We get paid to learn on a daily basis. 

Melissa described her classroom as “engaging” and “application-based:”  
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The more I can get them out [of the classroom] the better…I’d say we spend 
between 25 and 30 percent of our time in the classroom, in terms of lecture, we 
have a lot of discussion, Socratic seminars, and labs. I can’t really take 
microscopes to the greenhouse, although if I can find a way, I might… Everything 
is hands-on. 

When asked about how she keeps students interested in curriculum, she emphasized the 
way students get wrapped up in learning new concepts they have had little interaction with before.  

Freshmen kids put a tiny seed in a pot—they’ve never seen anything grow and to 
me that’s unimaginable. It’s unimaginable to have never seen anything grow at 
all—ever. Then they watch that little seed start to break the surface—that’s 
wonderful. 

[My teaching partner] has an ag mechanics class that always has a wait list. 
Everybody wants to take ag mech—it’s not a dumping ground like in other places.  

Melissa explained that their approach to SAE helped retain students in the program:  

Our chapter has a cooperative approach [to SAE]; every student has a project and 
they are all part of the chapter cooperative. Every kid has gotten into it; it’s helped 
with our retention rate.  

She further explained that most SAEs take place on campus, where students can access 
resources they may not have at home. The livestock barn, vineyard, garden, and greenhouses are 
central to many students’ success in SAE.  

FFA activities at Calico Springs focus on community service and career development. 
While students do participate in FFA activities beyond the chapter level, Melissa wanted us to 
understand that “her boys” need job skills they can use to help support their families.  

What our FFA chapter does may be different than what state and national consider 
CDE’s. We concentrate on career development. Our approach is based on our 
community and what they need. Our community needs us to teach them how to 
feed themselves. 

The bell rang and concluded our conversation, and then Melissa agreed to show us around 
a bit more. We followed close behind her as she pushed through a crowd of students while throwing 
high-fives and occasionally stopping for hugs.  

We were drawn to the way Melissa interacted with her students and seamlessly ran her 
classroom, while also being completely engaged in our conversation. What seemed like a rough 
bunch of kids replied to her questions with a level of respect we would have hoped to have in our 
own classrooms and her voice softened when she called them by name. She was tough and tender 
at different times, and then sometimes both at once. We chuckled earlier when Melissa described 
herself as her students’ “worst nightmare and biggest cheerleader,” but we later found her depiction 
to be spot-on.  
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Collective Case Summary 

The teachers in each of the three schools included in this study considered their agriculture 
programs to be traditional; however, all three schools were thriving in urban areas.  

Although, at first glance, the programs in this study appeared to be non-traditional, based 
on geographic location, size, and student demographics, a closer look led us to believe that the 
programs were no different than what we had previously encountered in more traditional settings. 
Agriculture teachers, their behaviors, and the learning environments created by each program 
challenged our assumptions of non-traditional agricultural education and required us to dig deeper 
into the literature to understand the factors that contribute to these widely-accepted definitions. The 
three-component model served as a structure to understand findings alongside conflicts in literature.  

Classroom and Laboratory Instruction   

In each program, each of the three components of the TPM were being implemented using 
a combination of activities and curriculum that would be considered traditional content according 
to the literature. Cases included in this study were successfully implementing traditional curriculum 
and activities, including production animal science, horticulture, agricultural mechanics, and 
viticulture. When discussing the traditional nature of the curriculum, one teacher even described 
his urban students as a “captivated audience.” Therefore, some urban agricultural education 
programs may still be successful, relevant, and engaging when focusing on traditional content. This 
finding does not align with the findings presented by Henry et al. (2014), who suggested urban 
students may not be accepting of content provided to them in the context of agriculture. Henry et 
al. (2014) suggested emphasizing sciences to attract urban students, especially biology and 
chemistry. Similarly, Russell and Trede (1999) suggested curriculum that emphasized current 
industry needs, including business, leadership, management, computers, and personal 
development.  The lack of agreement in the literature (Russell & Trede, 1999; Henry et al., 2014) 
with the findings of this study should not be unexpected. Warner and Washburn (2007) reported 
that findings varied among teachers in their study.  

Supervised Agricultural Experience  

Non-traditional programs, which are often associated with urban, diverse, low-income 
schools, often face challenges to implementing successful SAE programs, including low parental 
participation, inadequate facilities, and outside support (Warner & Washburn, 2009). The programs 
included in this study were located in urban, diverse, and in some cases low-income schools that 
were not reflective of the issues summarized by Warner and Washburn (2009). SAE was the most 
emphasized component in each of the three programs included in this study. Production livestock 
SAEs were among the most popular SAEs in each of the three programs, despite the lack of farms 
and/or production livestock operations in close proximity to the schools. For many of the students 
enrolled in the programs described in this study, home projects may not be feasible; however, 
school farms enabled students to pursue livestock SAEs. These findings support those of Warner 
and Washburn (2007) who found that on-campus facilities enabled students who lived in 
apartments or multi-family housing to be more involved in SAE programs. Similarly, Anyadoh and 
Barrick (1990) noted a positive relationship between the availability of on-campus facilities and 
successful SAE programs, which was later supported by Dyer and Osborne (1996). 

Rubenstein and Thoron (2014) concluded outside support is necessary for SAEs to be 
successful. Notable divides between the haves and have-nots existed in the programs included in 
this study, which may create barriers to student participation in the popular livestock SAEs. In one 
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of the programs (San Gabriel) the innovation of the school district to provide project loans to 
students appeared to mitigate the efforts of financial struggles on student participation. Although 
this opportunity existed in only one of the three programs, the model implemented by the San 
Gabriel school district demonstrated the feasibility of other school districts creating similar 
programs to provide internal support for SAEs.  

FFA 

FFA was the least emphasized component in the programs studied. The circumstances 
surrounding this finding supported and, yet, created questions regarding the feasibility of 
recommendations made in previous studies. LaVergne et al. (2011) and Martin and Kitchel (2014) 
noted the necessity for urban FFA chapters to engage stakeholders, including friends, family, and 
community to reach out to the student population. In one case, Calico Springs, no emphasis seemed 
to be placed on stakeholder support. Conversely, the other cases, San Gabriel and Northside, 
presented seemingly polar opposite situations. San Gabriel’s long history beginning when the 
surrounding areas were rural and had a direct connection with agriculture seemed to be sustained 
through urbanization of the surrounding community. San Gabriel’s ongoing stakeholder support 
and multiple generations of FFA members appeared to have a positive effect on the chapter’s FFA 
success. Northside’s situation was different; despite the large school population to draw from, 
Northside FFA did not have the recruiting success of the other programs. Northside FFA was 
established in 2012, which Kara noted to be a challenge. Given the unclear support of conclusions 
regarding stakeholder engagement (Martin & Kitchel, 2014; LaVergne et al., 2011), the issue of if 
or when to engage stakeholders requires more investigation. Additionally, there is reason to believe 
age of the FFA chapter may be related to the FFA chapter’s ability to engage stakeholders.  

Discussion and Recommendations 

Historically, agricultural education has been a homogeneous population of people and 
programs. Over time, some programs deviated from traditional programs by adopting unique 
aspects to meet the needs of their community. By adapting, some of these programs have been 
considered non-traditional. The students and schools described in this study may have differed from 
the common description of traditional programs—in terms of educational setting, enrollment, and 
student demographics—however, when considered holistically, the urban, large, and diverse 
programs were implementing each of the three aspects of the TPM. Each program was delivering 
instruction in a time-honored way and teaching production agriculture, including courses in animal 
science, horticulture, and agricultural mechanics. Urban students were actively engaged in 
production livestock SAEs (the strongest component of the programs we visited) and other SAEs 
more commonly found in rural programs (e.g., poultry production, agricultural mechanics, and turf-
grass management). This shows that there is not as much difference between urban and rural 
programs as we once believed. Both programs offer students a chance to learn about production 
agriculture and learn practical skills.  

As communities change and evolve, people in those communities become further removed 
from production agriculture. The programs we described used rigorous and relevant ways to teach 
students about agriculture in an environment that was not surrounded by production agriculture. 
According to teachers, agriculture was a novel and captivating topic for students. Students’ lack of 
familiarity with production agriculture provided the perfect opportunity for students to experience 
something new. In this case, what was old had become new.  

Further research may help to understand the similarities of programs and how they have 
evolved in changing communities. The focus on categorizing programs into traditional and non-



Yopp, McKim, & Homeyer  Flipped Programs:… 

 

Journal of Agricultural Education 28 Volume 59, Issue 2, 2018 

traditional or rural and urban may no longer be necessary. Urbanization has, and will likely 
continue, to distance the general public from production agriculture, resulting in a lack of 
knowledge necessary to meet the needs of a growing population. In the case of San Gabriel, the 
community was no longer the rural agriculture community of 30 years ago; neither was the school 
nor students. In many communities, students enrolled in agricultural education programs are 
different than the students of 30 years ago. Research is needed to understand the interaction between 
people and their environment: How can teachers engage students in all communities—urban, 
suburban, and rural—with agriculture? How do programs create more conducive learning 
environments for teaching production agriculture? 

The emphasis on STEM integration must not overshadow the need to establish an educated 
public with fundamental understanding of food, fiber, and natural resources. Could the lack of 
familiarity with agriculture in all communities provide an opportunity for teachers to engage their 
students in traditional content, rather than changing curriculum? Is curriculum more engaging when 
students can touch the content? Resources, including livestock barns, greenhouses, and agricultural 
mechanics laboratories are essential to making traditional content more relevant. Space and funding 
are often barriers or gaps for schools obtaining these facilities, especially in underserved 
communities. The programs described in this study developed innovative ways to overcome 
barriers or bridge gaps, by focusing on solutions instead of problems, e.g., the SAE loan program 
at San Gabriel High School. 

Opportunities to Advance Agricultural Education Research 

Social cognitive theory enabled us to gain a deeper conceptual understanding of the 
interaction between people, behaviors, and the environment within each component of the TPM. 
In the early stages of this study, we struggled to fit the programs to the models, and then we 
attempted to fit the models to the programs. It became a philosophical struggle between theoretical 
inquiry and practical application. Research relies on theoretical, operational, and conceptual 
guidance; many times the guidance is treated as rigid or concrete. It was not until we developed a 
more fluid relationship with the programs and models that we could understand the data. By 
allowing the components of TPM and SCT to be more fluid, we changed how we perceived the 
models and programs, not as rigid and structured, but able to change and adapt.  

Many times the connections between personal, behavioral, and environmental 
determinants of social cognitive theory are approached as linear, reciprocal relationships. Similarly, 
connections in the three-circle model are approached as being true circles. In reality, both models 
are meant to convey a thought process—rather than divide components. The models and the 
interpretation should not be treated as a line in the dirt. 

People, behaviors, and environments are dynamic. Teachers need models that go beyond 
theory and provide specific, operational guidance for implementation, assessment, and evaluation 
of success. Therefore, future research is critical to understanding the complexities of implementing 
a total program model in each agricultural education program. 
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Informing Urban Landscape Water Conservation 
Extension Programs using Behavioral Research 

Laura A. Warner1, John M. Diaz2 & Anil Kumar Chaudhary3 

Abstract 

Water availability is an important issue addressed by Cooperative Extension programs nationwide. 
Rapid population growth and urbanization present unique challenges and opportunities for 
Extension programming. In this study, we explored whether urban Extension audiences in Florida 
had unique characteristics that could be used to design tailored programs. We used electronic 
surveys to collect water conservation and landscape management behaviors along with 
demographic information. Applying audience segmentation concepts, we divided respondents into 
subgroups by rural-urban continuum codes. We then described the resulting subgroups and made 
comparisons to identify differences that could inform Extension programming. The most urban 
residents had lived in Florida the longest, were least engaged in most water conservation practices, 
most likely to use a professional landscape company for landscape maintenance activities, and 
most likely to reside in a homeowners’ association. The findings revealed somewhat of a disconnect 
between urban residents and protection of water resources. Understanding these differences 
among urban audiences can be useful insights to guide impactful Extension programs. Urban 
landscape water conservation programming should be designed to build a connection between 
residents and their local water bodies, and should engage the many partners present in urban 
systems. More research is needed to examine the relationship between residing in more urban areas 
and engaging less in landscape water conservation practices.  

Keywords: behavior change, social marketing, urban extension, water conservation 

Author Note: his work was supported by the University of Florida Center for Landscape 
Conservation and Ecology and USDA National Institute of Food and Agriculture Hatch project 
FLA-AEC-005346. 

Introduction 

There is growing evidence that human activities are placing unsustainable demands on 
fresh water resources with groundwater supplies being over extracted and many major river systems 
experiencing inadequate water flows (Fielding, Russel, Spinks, & Mankad, 2012; National 
Resource Defense Council [NRDC], 2010). With projected population growth and increased 
economic development, water resources will continue to be placed under pressure and that will 
likely be further exacerbated by climate change (Bates, Kundzewicz, Wu, & Palutikof, 2008; 
Fielding et al., 2012; NRDC, 2010). A study conducted by the NRDC (2010) found that more than 
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1,100 counties will face higher risks of water shortages with the Midwest and South, particularly 
Florida, projected to be confronted with extremely high risk of water shortages. Water security 
poses a serious challenge for policy makers and other key stakeholders who need to promote 
strategies that meet the increasing human demand for water while not compromising fragile 
ecosystems (Fielding et al., 2012; NRDC, 2010).  

The country’s once rural population has shifted dramatically and more than 80% of 
America’s population is now considered urban (U.S. Census Bureau, 2010). As the population 
continues to change, it is important to identify strategies “that will allow Extension to maximize 
and demonstrate its potential impact in all locations for all people” (Harder & Wells, 2017, p. 55). 
Urban populations comprise an important and underreached audience that will need to be served 
for Extension to continue its success as a change agency and commitment to the land-grant mission 
(National Urban Extension Leaders, 2015; Ruemenapp, 2017; Warner, Vavrina, Campbell, Elliott, 
Northrop, & Place, 2017). Trends toward more urban populations have opened up “vast 
possibilities” (Tiffany, 2017, p. 38) for Extension professionals serving communities nationwide. 
While urban Extension should not be seen as a separate entity, it may be accompanied by unique 
challenges and approaches. Partnerships, diversity, overlapping governmental jurisdiction, the 
existence of other service providers, recruitment of community members, access to technology, and 
specialized training needs are some distinguishing characteristics of urban Extension (Harder & 
Wells, 2017; National Urban Extension Leaders, 2015; Ruemenapp, 2017; Tiffany, 2017; Warner, 
Vavrina, et al., 2017). 

As a policy tool, education plays an important role in raising environmental awareness and 
promoting conservation behaviors to ensure future water security. Since the majority of household 
water can be used for landscape irrigation, organizations such as Extension are focusing on 
influencing residential landscape practices through education to promote water conservation (St. 
Hilaire et al., 2008; Warner, Rumble, Martin, Lamm, & Cantrell, 2015; Warner & Lamm, 2017). 
In Florida, Extension promotes residential landscape water conservation through practices such as 
low-volume irrigation and precise irrigation scheduling techniques (University of Florida / Institute 
of Food and Agricultural Sciences Extension, 2013). 

Studies have shown there are key determinants of household conservation including 
demographic, psychosocial, behavioral, and infrastructure variables that influence water use 
(Fielding et al., 2012; Warner & Lamm, 2017). Complex issues such as water scarcity are likely to 
affect clientele regardless of where they live (National Urban Extension Leaders, 2015). However, 
it is important to consider rural and urban audiences may exert different influences on participation 
in environmentally supportive behavior that may be important and need to be incorporated in 
Extension programs promoting water conservation (Huddart-Kennedy, Beckley, McFarlane & 
Nadeau, 2009). It is critical for Extension to deliver innovative programs that meet the needs of 
urban audiences (Harder, Lamm, & Strong, 2010).  

A lack of understanding of how rural and urban audiences potentially differ may pose a 
significant obstacle for educators working with urban audiences who reside in areas that are at the 
highest risk of water shortages. For Extension to have a fundamental urban impact, it will be vital 
for local Extension faculty and staff, state systems, and the national system to understand how to 
position water conservation programs in large metropolitan regions (Ruemenapp, 2017). 
Behavioral market research can be used for such a purpose to understand and predict habits, 
responses and decisions people make regarding their residential water use (DeVault, 2016; 
McKenzie-Mohr, 2000). The process of integrating market research with Extension practice is 
essential for developing educational programs that promote sustainable behavior (McKenzie-Mohr, 
2000). As Extension strives to remain relevant to all clientele, understanding these differences will 
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strengthen educational interventions based on the needs of each specific audience and contribute to 
the advancement of urban Extension.  

Conceptual Framework 

Extension has recently embraced social marketing, or the application of commercial 
marketing principles to encourage behavior change that benefits the target audience and society as 
a whole (McKenzie-Mohr, Lee, Schultz, & Kotler, 2012; Rogers, 2003). Audience segmentation is 
one social marketing principle which “breaks down a heterophilous audience into a series of 
relatively more homophilous subaudiences” (Rogers, 2003, p. 292). Educational programs that 
ignore the inherent variability among a potential audience and use one approach are likely to be 
ineffective (Andreasen, 2006). When employing concepts of audience segmentation Extension 
should design different strategies for different subgroups (Lee & Kotler, 2011).  

There are an unlimited number of audience segmentation strategies, ranging from 
subdividing a potential audience by demographic characteristics to grouping them by behavioral or 
psychological profiles (Andreasen, 2006). Possible audience segments can be evaluated and 
prioritized by those who are easiest to reach, most likely to take action, or most in need of making 
a change, among others (Lee & Kotler, 2011). As adult educators, Extension professionals need to 
fully understand the context within which they are designing and delivering programs (Boone, 
Safrit, & Jones, 2002). The process of audience segmentation can serve as both a needs assessment 
activity and a guide for program design.  

Extension has recently applied this concept to water conservation strategies. Huang, 
Lamm, and Dukes (2016) identified important differences among high waters users in central 
Florida and recommended Extension to focus on this subgroup as an important target audience 
separate from the general public. Warner, Kumar Chaudhary, Rumble, Lamm, and Momol (2017) 
constructed behavioral profiles of national home irrigation users and identified three possible target 
audiences, suggesting the subgroup that was unengaged in landscape water conservation but likely 
to adopt comprised an important Extension audience. Monaghan, Ott, Wilber, Gouldthorpe, and 
Racevskis (2013) segmented residents who lived within homeowners' associations (HOAs) in 
central Florida, finding the HOA subgroup was less likely to use good irrigation practices.   

Few behavioral studies have explored the influence of an urban or non-urban environment 
on pro-environmental behaviors. A worldwide study on climate change awareness found urban 
residents in China were more aware of climate change than rural residents but reported geographic 
location was not an important predictor in the United States (Lee, Markowitz, Howe, Ko, & 
Leiserowitz, 2015). Other researchers have identified unique and specific communication needs of 
urban populations for emergency communications (Lachlan, Spence, & Eith, 2013). Urban 
residents have been found to place less of a priority on the environment and to be less engaged in 
conservation behaviors (Huddart-Kennedy et al., 2009) which may be a result of less exposure to 
green space (Shanahan et al., 2017). To date there has been little to no behavioral research 
evaluating the differences in water conservation practices among rural and urban audiences. This 
is an important area to explore as these audience segments could exhibit different priorities and 
levels of environmentally supportive behaviors (Huddart-Kennedy et al., 2009; Warner, Kumar 
Chaudhary, et al., 2017). 

Purpose and Objectives 

The purpose of this study was to evaluate possible differences among Extension audiences 
living in urban areas with different population size in Florida. The specific objectives were to first 
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divide Florida residents by their county’s population size, and later compare different population 
size subgroups based on their demographic characteristics, irrigation water sources, hiring of 
landscape professionals, and current engagement in water conservation practices so that impactful 
and tailored Extension programs can be designed.  

Methods 

Data collected for this study were part of a multi-year project exploring water conservation 
behaviors of Florida residents over a period from 2014 to 2016. As there is no existing sampling 
frame of our target population (Warner et al., 2015; Warner, Kumar Chaudhary, et al., 2017), 
Florida residents with irrigated lawns/landscapes, we used a professional survey sampling company 
to secure a purposive sample using an online opt-in panel, which is considered appropriate for 
understanding an audience when random sampling is not possible (Baker et al., 2013; Bryman, 
2008). We used a researcher-developed electronic survey instrument to collect data during the 
three-year period. 

While the generalizability of non-probability samples is somewhat limited, they can still 
produce either comparable or sometimes better results compared to probability-based samples 
(Abate, 1998; Twyman, 2008; Vavreck & Rivers, 2008). Completion rate is reported when 
purposive sampling is used (Baker at al., 2016), and over the period of three years, out of 7,888 
eligible respondents, we secured complete responses from 3,832 respondents for a completion rate 
of 48.6%. Out of completed 3,832 responses, 338 respondents were exposed to an experimental 
treatment in the year 2015 and were removed from further analysis. Another 18 respondents were 
also removed due to their non-agreement with population size coding, so final analysis sample used 
3,476 responses. Prior to data collection, we secured approval from the University of Florida 
Institutional Review Board. 

Instrumentation and Data Collection 

To determine eligibility of respondents for our target sampling frame, we used screening 
questions to ensure respondents were 18 years and older, had a lawn and/or landscape with 
irrigation, and control over irrigation of their lawn and/or landscape. Only respondents who were 
eligible based on these screening questions could proceed to complete the survey.  

The survey had four parts. The first part of the survey asked respondents to identify their 
source of irrigation water using a multiple-choice question with three possible response options: 
city (municipal), irrigation well, and reclaimed water. We also provided two additional response 
options: other and I don’t know, which we did not include in the analysis. The second part of the 
survey collected information about respondents’ hiring of landscape professionals for different 
purposes using a select all that apply question, where they were provided with six response options: 
irrigation services, lawn maintenance, tree pruning, pest management, landscape design and 
installation, and I do not hire a landscape professional company for any services.  

In the third part of the survey, respondents reported their engagement in water conservation 
behaviors through 16 statements with a binary response option (yes/no) with an additional response 
option of unsure. These behaviors were identified through a review of landscape best management 
practices promoted by Florida Extension and refined by a panel of experts. The water conservation 
behaviors included:  
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 I calibrate my sprinklers,  
 I follow watering restrictions imposed by local government and/or water management 

districts,  
 I have converted turfgrass areas to landscaped beds,  
 I have installed smart irrigation controls (such as soil moisture sensors (SMS) or an 

evapotranspiration device (ET)) so irrigation won’t turn on when it isn’t needed,  
 I have low-water consuming plant materials in my yard,  
 I have replaced high volume irrigated areas with low volume irrigation,  
 I have replaced high water plants with drought tolerant plants,  
 I have retrofitted a portion of my landscape so that it is not irrigated,  
 I have turned off zone(s) or capped irrigation heads for established woody plants,  
 I seasonally adjust irrigation times,  
 I use a rain gauge to monitor rainfall for reducing/skipping irrigation,  
 I use a rain sensor to turn off irrigation when it is not needed,  
 I use different irrigation zones/zone run times based on plants’ irrigation needs,  
 I use drip (micro) irrigation,  
 I use high efficiency sprinklers, and  
 I use recycled waste water to irrigate my lawn/landscape.  

The final part of the survey collected respondents’ demographic characteristics. We 
measured age on a continuous scale using a drop-down list for respondents’ date of birth. We 
captured zip codes along with information about whether respondents owned or rented their homes 
and belonged to a HOA. We also asked respondents to indicate the highest level of education they 
had completed. Finally, respondents were asked to indicate their household income. 

To ensure the instrument we used for data collection provided valid inferences within the 
context of our study, we established face and content validity of instruments using a panel of experts 
(Hardesty & Bearden, 2004; Haynes, Richard, & Kubany, 1995). The panel specialized in 
Extension programming, agricultural and biological engineering, landscape best management 
practices, water conservation, and survey methodology. In addition to using a panel of experts, we 
pilot tested the instrument with a small number of respondents who belonged to the target audience 
and were not included in the full study. We made minor changes to the instrument based on 
recommendations from the panel of experts and the pilot test.  

Data Analysis 

We used the United States Department of Agriculture’s rural-urban continuum codes to 
differentiate respondents based on population size (Economic Research Service, 2013). These 
codes provide researchers with the ability to approach data with a more detailed analysis to identify 
trends related to urban proximity. They “form a classification scheme that distinguishes 
metropolitan (metro) counties by the population size of their metro area, and nonmetropolitan 
(nonmetro) counties by degree of urbanization and adjacency to a metro area or areas” (Economic 
Research Service, 2013, para. 1). This classification system has three metro and six non-metro 
classifications. In addition to three metro areas, only one of the non-metro county designations 
occur in Florida, and few respondents reported living in these areas. There were adequate 
respondents to make robust comparisons in the non-metro county designation (non-metro areas 
with a population size of 20,000 or more, adjacent to a metro areas), and we excluded the few 
respondents living in other non-metro areas. We matched respondents’ zip codes with Florida 
census data to segment respondents into four county population size segments:  
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 metro areas with a population of 1 million or more,  
 metro areas with a population of 250,000 to 1 million,  
 metro areas with a population of less than 250,000,  
 and non-metro areas with a population size of 20,000 or more.  

To examine demographic characteristics of Florida residents based on their population size, 
we used descriptive statistics with means and percentages. We used chi-square analyses to 
differentiate Florida residents for hiring of landscape professionals, landscape irrigation water 
source, and engagement in water conservation behaviors based on their urban-rural area. To 
measure the practical significance of chi-square tests, we calculated effect sizes using Cramer’s V, 
where less than 0.10 values were interpreted as negligible effect, 0.10 to 0.19 values were 
interpreted as a weak effect, 0.20 to 0.39 values were interpreted as a moderate effect, 0.40 to 0.59 
values were interpreted as a relatively strong effect, 0.60 to 0.79 values were interpreted as a strong 
effect, and 0.80 to 1.00 values were interpreted as a very strong effect (Rea & Parker, 1992). We 
analyzed data using SPSS (version 23.0; IBM Corp., Armonk, NY). 

Results 

Demographic Characteristics 

There were similarities and differences among the segments (see Table 1 and 2). Florida 
residents in a metro area with more than one million population were youngest (45.9 years) and 
residents staying at a non-metro area with 20,000 or more population were oldest (53.0 years).  

Table 1 

Age and year living in Florida among Florida residents segmented based on population size of 
areas where they live (N = 3,476) 

Demographic 
variable 

Metro area with 
1 million or 
more 
population (N = 
2,080) 

% (SD) 

Metro area with 
250,00 to 1 
million 
population (N = 
982) 

% (SD) 

Metro areas 
with fewer than 
250,000 
population (N = 
204) 

% (SD) 

Non metro 
areas with 
population of 
20,000 or more 
(N = 210) 

% (SD) 

Age in years 45.9 (16.0) 51.2 (16.4) 48.0 (15.8) 53.0 (17.0) 

Number of years 
living in Florida 

 

23.7 (15.5) 

 

22.5 (16.1) 

 

20.1 (14.6) 

 

19.6 (16.0) 

 

More than half of residents in a metro area with one million or more population (53.9%, n 
= 1,121) resided in an HOA, while one third of residents in metro areas with 250,000 or less 
population (35.8%, n = 73) and non-metro areas with 20,000 or more (36.2%, n = 76) resided in an 
HOA. Most residents in all four segments owned their home and more than 50% of residents in all 
four areas were females. More than 50% of residents in metro areas with one million or more 
population (55.8%, n = 1,162) had a four-year college degree or higher education, compared to 
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only 37.2% (n = 78) in non-metro areas with 20,000 or more population. The most common income 
category for residents in metro areas with one million or more in population was $75,000 to 
$149,999 (37.1%, n = 772), while for the other three groups the most common income category 
was less than $49,999.  

Table 2 

Demographic characteristics of Florida residents segmented based on population size of areas 
where they live (N = 3,476) 

Demographic 
variable 

Metro area with 
1 million or 
more 
population (N = 
2,080) 

% (n) 

Metro area with 
250,00 to 1 
million 
population (N = 
982) 

% (n) 

Metro areas 
with fewer than 
250,000 
population (N = 
204) 

% (n) 

Non metro 
areas with 
population of 
20,000 or more 
(N = 210) 

% (n) 

HOA membership 53.9 (1,121) 43.6 (428) 35.8 (73) 36.2 (76) 

Gender      

Females 56.3 (1,172) 56.7 (557) 58.3 (119) 55.7 (117) 

Males 43.7 (908) 43.3 (425) 41.7 (85) 44.3 (93) 

Home ownership     

Own  86.9 (1,807) 87.5 (859) 85.3 (174) 84.8 (178) 

Rent  12.0 (249) 11.8 (116) 14.2 (29) 13.8 (29) 

Other  1.2 (24) 0.7 (7) 0.5 (1) 1.4 (3) 

Education      

Less than high school 0.3 (7) 1.0 (10) 0.5 (1) 1.4 (3) 

High school/GED 11.3 (234) 14.2 (139) 15.2 (31) 22.4 (47) 

Some college 19.3 (401) 26.3 (258) 19.6 (40) 27.1 (57) 

2-year college degree 13.3 (276) 12.6 (124) 17.6 (36) 

 

11.9 (25) 

4-year college degree 34.8 (724) 30.1 (296) 24.5 (50) 20.5 (43) 

Master’s degree 15.9 (330) 13.1 (129) 16.7 (34) 12.4 (26) 

Doctoral degree 2.5 (53) 1.2 (12) 2.5 (5) 0.0 (0) 

Professional degree 
(JD, MD) 

2.6 (55) 1.4 (14) 3.4 (7) 4.3 (9) 
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Table 2 (continued) 

Demographic characteristics of Florida residents segmented based on population size of areas 
where they live (N = 3,476) 

Demographic 
variable 

Metro area with 
1 million or 
more 
population (N = 
2,080) 

% (n) 

Metro area with 
250,00 to 1 
million 
population (N = 
982) 

% (n) 

Metro areas 
with fewer than 
250,000 
population (N = 
204) 

% (n) 

Non metro 
areas with 
population of 
20,000 or more 
(N = 210) 

% (n) 

Family income     

Less than $49,999 27.6 (574) 35.5 (349) 35.3 (72) 48.1 (101) 

$50,000 to $74,999 25.4 (528) 25.2 (247) 28.4 (58) 24.3 (51) 

$75,000 to $149,999 37.1 (772) 32.7 (321) 30.4 (62) 24.8 (52) 

$150,000 to 
$249,999 

8.3 (173) 5.6 (55) 5.4 (11) 2.4 (5) 

$250,000 or more 1.6 (33) 1.0 (10) 0.5 (1) 0.5 (1) 

The residents in all four segments used city water more than any other source for irrigating 
their landscapes (see Table 3). More residents in a metro area with one million or more in 
population (63.0%, n = 1,236) used city (municipal) water to irrigate their landscapes while more 
residents in metro areas with fewer than 250,000 population used irrigation wells (43.1%, n = 85). 
In all of the segments, only a small number used reclaimed water.  

Table 3 

Comparison of water source for landscape irrigation among Florida residents by segmenting 
residents based on population size of areas where they live (N = 3,476) 

Water source 

Metro area with 
1 million or 
more population 
(N = 1,962) 

% (n) 

Metro area with 
250,00 to 1 
million 
population (N = 
940) 

% (n) 

Metro areas with 
fewer than 
250,000 
population (N = 
197) 

% (n) 

Non metro areas 
with population 
of 20,000 or 
more (N = 196) 

% (n) 

City (municipal) 63.0 (1,236) 47.8 (449) 51.8 (102) 49.5 (97) 

Irrigation well 21.8 (427) 36.3 (341) 43.1 (85) 39.3 (77) 

Reclaimed water 15.2 (299) 16.0 (150) 5.1 (10) 11.2 (22) 
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Note. Pearson chi-square = 119.37, p < 0.001; Cramer’s V = 0.14. Other and I don’t know responses 
were treated as missing data and excluded from analysis. 

Residents in all four segments differed in their hiring a landscape professional for different 
purposes, excluding pest management (see Table 4). As the population size decreased, likelihood 
of not using a professional increased. Residents in metro areas with one million or more population 
were most likely (76.0%, n = 1,581) to hire landscape professional for any purpose, while residents 
in non-metro areas with 20,000 or more population were least likely (64.3%, n = 135). The effect 
sizes for hiring of landscape professionals by different population areas were negligible. For 
specific purposes (e.g., lawn maintenance, tree pruning), the residents in metro areas with one 
million or more population were most likely to hire professionals for lawn maintenance (53.5%, n 
= 1,113). Hiring of professionals for other three segments other than one million or more population 
had no specific pattern. 

Table 4 

Comparison of hiring of landscape professional for different purposes among Florida residents by 
segmenting residents based on population size of areas where they live (N = 3,476) 

Hiring a landscape 
professional 

Metro area 
with 1 

million or 
more 

population 
(N = 2,080) 

% (n) 

Metro 
area with 
250,00 to 
1 million 

population 
(N = 982) 

% (n) 

Metro 
areas with 
fewer than 
250,000 

population 
(N = 204) 

% (n) 

Non metro 
areas with 
population 
of 20,000 
or more 

(N = 210) 

% (n) χ2 
Cramer’s 
V 

Do not hire a 
professional for 
any services 

24.0 (499) 30.7 (301) 31.9 (65) 35.7 (75) 26.7** 0.09 

Any purpose 76.0 (1,581) 69.3 (681) 68.1 (139) 64.3(135) 26.7** 0.09 

Lawn maintenance  53.5 (1,113) 44.9 (441) 43.6 (89) 45.2 (95) 25.7** 0.09 

Tree pruning 38.8 (808) 30.4 (299) 33.3 (68) 27.6 (58) 27.2** 0.09 

Landscape design 
and installation 

19.7 (409) 13.1 (129) 16.7 (34) 19.0 (40) 20.0** 0.08 

Irrigation services  26.5 (552) 20.1 (197) 21.6 (44) 19.0 (40) 19.2** 0.07 

Pest management  46.4 (966) 42.0 (412) 41.7 (85) 46.7 (98) 6.57 0.04 

Note. ** p < 0.01 

Out of 17 water conservation behaviors, there was a significant difference in engagement 
in 12 behaviors (see Table 5). The effect sizes for differences in water conservation behaviors 
among residents of four areas were negligible. For all of the significant water conservation 
behaviors except for use of recycled wastewater for irrigation and installation of smart irrigation 
controls (e.g., soil moisture sensors), the residents in non-metro areas with 20,000 or more 
population had highest engagement in water conservation behaviors. Almost two-thirds (62.9%, n 
= 132) in non-metro areas with 20,000 or more population had replaced high volume irrigated areas 
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with low volume irrigation areas, compared to around 45% of residents in other three areas. More 
than 50% of residents (62.9%, n = 132) in non-metro areas with 20,000 or more population had 
used rain gauge to monitor rainfall for reducing/skipping irrigation, compared to around 40% in 
other three areas. 

Table 5 

Comparison of current water conservation behaviors among Florida residents by segmenting 
residents based on population size of areas where they live (N = 3,476) 

Water conservation 
behavior 

Metro 
area with 
1 million 
or more 

population 
(N = 

2,080) 

% (n) 

Metro 
area with 
250,00 to 
1 million 

population 
(N = 982) 

% (n) 

Metro 
areas with 

fewer 
than 

250,000 
populatio

n (N = 
204) 

% (n) 

Non 
metro 

areas with 
populatio

n of 
20,000 or 
more (N = 

210) 

% (n) χ2 
Cramer’

s V 

I have replaced high 
volume irrigated 
areas with low 
volume irrigation  45.7 (950) 41.2 (405) 42.2 (86) 62.9 (132) 41.4** 0.08 

I have converted 
turfgrass areas to 
landscaped beds  39.9 (829) 34.1 (335) 42.2 (86) 50.5 (106) 28.2** 0.06 

I use recycled waste 
water to irrigate my 
lawn/landscape  36.6 (762) 31.4 (308) 24.5 (50) 33.3 (70) 26.6** 0.06 

I have low-water 
consuming plant 
materials in my yard  

65.7 
(1,367) 62.2 (611) 60.8 (124) 76.2 (160) 23.1** 0.06 

I use a rain gauge to 
monitor rainfall for 
reducing/skipping 
irrigation  38.1 (793) 37.4 (367) 39.7 (81) 52.9 (111) 22.5** 0.06 

I have retrofitted a 
portion of my 
landscape so that it 
is not irrigated  36.3 (755) 31.2 (306) 41.2 (84) 43.3 (91) 22.5** 0.06 
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Table 5 (continued) 

Comparison of current water conservation behaviors among Florida residents by segmenting 
residents based on population size of areas where they live (N = 3,476) 

Water conservation 
behavior 

Metro 
area with 
1 million 
or more 

population 
(N = 

2,080) 

% (n) 

Metro 
area with 
250,00 to 
1 million 

population 
(N = 982) 

% (n) 

Metro 
areas with 

fewer 
than 

250,000 
populatio

n (N = 
204) 

% (n) 

Non 
metro 

areas with 
populatio

n of 
20,000 or 
more (N = 

210) 

% (n) χ2 
Cramer’

s V 

I have installed 
smart irrigation 
controls (such as 
soil moisture sensors 
(SMS) or an 
evapotranspiration 
device (ET)) so 
irrigation won’t turn 
on when it isn’t 
needed  30.8 (640) 23.7 (233) 25.5 (52) 30.5 964) 21.84* 0.06 

I follow watering 
restrictions imposed 
by local government 
and/or water 
management 
districts  

89.8 
(1,867) 91.3 (897) 83.3 (170) 92.9 (195) 17.7** 0.05 

I have turned off 
zone(s) or capped 
irrigation heads for 
established woody 
plants  

49.9 
(1,038) 46.2 (454) 50.0 (102) 59.5 (125) 17.4** 0.05 

I have replaced high 
water plants with 
drought tolerant 
plants  

55.0 
(1,143) 52.0 (511) 49.0 (100) 63.3 (133) 15.7* 0.05 

I use high efficiency 
sprinklers  

62.7 
(1,305) 59.9 (588) 58.3 (119) 68.1 (143) 11.8 0.04 
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Table 5 (continued) 

Comparison of current water conservation behaviors among Florida residents by segmenting 
residents based on population size of areas where they live (N = 3,476) 

Water conservation 
behavior 

Metro 
area with 
1 million 
or more 

population 
(N = 

2,080) 

% (n) 

Metro 
area with 
250,00 to 
1 million 

population 
(N = 982) 

% (n) 

Metro 
areas with 

fewer 
than 

250,000 
populatio

n (N = 
204) 

% (n) 

Non 
metro 

areas with 
populatio

n of 
20,000 or 
more (N = 

210) 

% (n) χ2 
Cramer’

s V 

I use different 
irrigation 
zones/zone run 
times based on 
plants’ irrigation 
needs  

63.6 
(1,323) 63.6 (625) 65.2 (133) 70.5 (148) 6.1 0.03 

I seasonally adjust 
irrigation times  

79.9 
(1,661) 80.3 (789) 79.4 (162) 83.8 (176) 4.1 0.02 

I calibrate my 
sprinklers  

65.0 
(1,353) 62.7 (616) 62.3 (127) 63.8 (134) 2.36 0.02 

I use a rain sensor to 
turn off irrigation 
when it is not 
needed  

51.3 
(1,068) 50.1 (492) 52.5 (107) 52.9 (111) 1.40 0.01 

Note. *p < 0.05, **p < 0.01, Numbers in table represent percentage who responded yes to current 
water conservation behavior. Possible responses were yes, no, and unsure.  

Conclusions, Implications, and Recommendations 

People living in different urban-rural areas are different in important ways. The most 
critical difference is that individuals who live in more urban areas are less engaged in most water 
conservation behaviors than their less urban counterparts, which is consistent with Huddard et al. 
(2009). As the most urban audiences are least engaged in conserving water, this study highlights 
the importance of tailoring Extension programs to the behaviors of the urban audience. Urban 
Extension programs should encourage the use of specific water conservation practices with which 
urban residents are least engaged.  

Many of the discrepencies in engagement among different urban-rural areas can be 
considered somewhat permanent landscape and irrigation modifications, such as converting 
turfgrass to landscape beds or replacing high volume irrigation with low volume irrigation. Urban 
residents may be less likely to engage in these conservation strategies because they would cause 
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the landscape to deviate from an accepted norm in the neighborhood. Further, as more urban 
residents reside in HOAs, it is possible that restrictions prevent urban residents from making these 
changes to the landscape. Alternatively, urban residents may perceive their HOA guidelines prevent 
them from making changes to the landscape that lead to water conservation even if there are no 
actual restrictions. For these reasons, we suggest urban Extension programs explore and address 
local barriers to water conservation and possibly target behavior change on a neighborhood scale.   

An exception to the pattern we identified is that the more urban residents are more engaged 
in using smart irrigation controls and using recycled wastewater than less urban residents. The 
greater number of urban residents living in HOAs could be one possible explanation to the 
exception. It is possible access to recycled water and standard smart irrigation systems are part of 
many of these planned communities. As more urban residents are using these conservation 
strategies, Extension programs in urban areas might emphasize the compatibility of additional 
conservation practices. For example, Extension could help residents who use smart irrigation 
controllers with standard high volume irrigation to convert some of their landscape to plants that 
require little or no supplemental water. Extension might also consider using these individuals as 
advocates for these conservation technologies. They could serve as Extension program guest 
speakers and demonstrators to encourage greater adoption of the conservation technologies they 
personally use.   

People who live in more urban areas are also less likely to be do-it-yourselfers, and are 
more likely to hire professionals for their landscape maintenance and related tasks. For this reason, 
urban Extension programs need to engage the landscape professional stakeholder group, including 
landscape maintenance, irrigation, tree pruning, and irrigation specialists, to ensure the many 
influences on the home landscape are included. Those who live in more urban areas tend to be 
younger and with higher levels of education and more income. Those in more urban areas have 
lived in Florida for a longer period of time and are also more likely to live in HOAs. While the 
practical differences among the groups are somewhat small, they point to differentiated strategies 
that can improve the impact of Extension water conservation programs. There are also differences 
in the source of residents’ irrigation water. As the subgroups become more urban, residents are 
more likely to irrigate their landscapes using municipal water. In the less urban areas, wells are 
more prevalent. Landscape water conservation programming targeting non-metro residents needs 
to focus more directly on the residents, who are most likely to be doing landscape tasks themselves. 
Extension programs for non-metro residents could appeal to a desire to maintain private wells 
appropriately, while this topic would not interest more urban residents.  

Following principles of audience segmentation, the audience with the greatest need for 
change that Extension programs should target are the more urban audiences (Lee & Kotler, 2011), 
but the traditional rural audiences should not be ignored. We agree with others who recommend 
Extension programs should be modified as appropriate for urban audiences and the locally-specific 
context without losing focus on the guiding principles of the Extension organization (Harder & 
Wells, 2017). Serving increasingly urban Extension audiences with relevant programming may be 
a way to develop Extension advocates among a group that does not have a history of engaging with 
Extension (Harder et al., 2010). 

The findings point to a need to engage more partners in Extension programming for urban 
residents, a recommendation from our research which is consistent with the current conversation 
on best practices for urban Extension (National Urban Extension Leaders, 2015; Warner et al., 
2017). Urban residents are more likely to live in an HOA and use a professional company for some 
landscape management tasks, and urban water conservation programs need to incorporate these 
entities which play a role in home landscape management decisions. As others have reported, 
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HOAs may be playing some role in reducing engagement in water conservation behaviors 
(Monaghan et al., 2013) as more HOAs correspond somehow to less conservation in more urban 
areas. Therefore, Extension must collaborate with HOAs, especially in the most urban areas. 
Similarly, utility companies are another important partner with the majority of urban residents using 
city water for irrigation. Water and utility bills are likely to be a good medium of communication, 
especially with the most urban groups.  

Living in a more urban area could promote reduced connection to environment and natural 
resources. This would make sense given that urban environments provide fewer opportunities to 
experience nature (Shanahan et al., 2017). Extension should focus on fostering a connection to 
nature, especially among the most urban audiences, and help residents understand how their 
landscape management practices connect to local watersheds, springs, rivers, lakes, and other 
natural systems. While the need to provide access to green space is often highlighted as a route to 
increased connection to the environment and associated health benefits (Shanahan et al., 2017), we 
suggest access to local water bodies, or “blue space” should also be considered. Extension 
professionals might consider working with city and county planners to devise ways to provide 
exposure to and experience with local water bodies.  

This study revealed new research questions that should be addressed. There is some 
relationship between living in a more urban location and being less engaged in landscape water 
conservation. Future research should explore these and other barriers that may be present in urban 
areas. There is also a question as to whether the practical significance among the differences we 
identified will increase as Florida continues to become more urban. Florida is considerably more 
urban than much of the nation and we did not have a rural subgroup to use in our analysis for 
comparison. It is possible larger practical differences could be identified by a national study with a 
truly rural population size subgroup, and future research should explore this possibility. It would 
be advantageous to find ways to subdivide Florida residents more precisely than on a county scale 
and if future researchers are able to secure a random sample of different subgroups then 
generalizability of findings would be more appropriate  

Since the more urban residents are younger and have lived in the state for longer could 
suggest more rural residents could be moving to the state later in their lives, such as upon 
retirement. That they are conserving more than their younger, more urban counterparts implies 
these new residents are bringing water conservation ethics with them to Florida or perhaps people 
are moving to a more rural area upon retirement and have more time to engage in landscaping and 
water conservation practices. Further research needs to be conducted to examine these possibilities.  
In addition to the recommendations we offer here, we encourage Extension professionals to 
consider the many factors that may influence the differences we identified, which extend beyond 
population size to include available resources, infrastructure, and other factors.  Even though study 
results indicated non-metro residents were slightly older and more likely to manage their lawn 
and/or landscape individually with minimal assistance from a professional, future research is 
needed to explore the relationship between hiring of a professional and age of residents. Minimal 
or no work has segmented Extension audiences by their population size, and there is potential for 
this approach to inform more impactful programming across the country and across programmatic 
areas.  
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Predicting Likelihood to Pay Attention to Agriculture-
Related Issues in the News with Demographic 
Characteristics 

Taylor K. Ruth1, Quisto Settle2, Joy N. Rumble3 & Keelee McCarty4 

Abstract 

The public has more choices than ever when it comes to choosing media, which has led to gaps in 
knowledge across members of the public. Investigating motivational differences across 
demographic groups to pay attention to agriculture-related news could address knowledge gaps 
related to agriculture-related issues. The Elaboration Likelihood Model (ELM) includes motivation 
as a precursor to attitude change. Past research has indicated the public utilizes the peripheral 
processing route of the ELM when presented with agriculture-related messages, which leads to 
weak changes in attitude. The purpose of this research was to explore how demographic 
characteristics could predict likelihood to pay attention to agriculture-related news issues. A 
nationwide survey of United States residents indicated that respondents were likely to pay attention 
to agriculture-related news topics. A regression analysis found the following to be statistically 
significant predictors for likelihood to pay attention: marital status, geographic region, age, and 
political beliefs. However, the model accounted for a small amount of variance in likelihood to pay 
attention. The results from this study illustrate that while U.S. residents possess the motivation to 
process agriculture-related news, they may be utilizing the peripheral pathway of the ELM due to 
a lack in ability to process the communication. 

Keywords: Issue attention, demographic characteristics, communication, Elaboration Likelihood 
Model,  

Introduction 

With the introduction of the internet, social media, and niche news programming, members 
of the public have the ability to selectively choose what information they do and do not want to 
hear or read in the media. They also have more media options than ever before (Prior, 2007). Thirty 
to fifty years ago, members of the public would inadvertently be exposed to a variety of topics and 
issues in the media while watching the nightly news or listening to the radio (Hopmann, 
Wonneberger, Shehata, & Hoijer, 2016). However, the public now has expansive media options 
(Perloff, 2014), which has made it to ignore information they are not interested in (Hopmann et al., 
2016). Selection of certain news content over others has led to gaps in knowledge, and many 
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members of the public have the ability to only pay attention to information that matches their own 
values (Prior, 2007). These differences in media news preferences and political knowledge can 
result from differing motivations between members of the public (Bennett & Iyengar, 2008; 
Blekesaune, Elvestad, & Aalberg, 2012; Ksiazek, Malthouse, & Webster, 2010; Prior, 2007).  

Motivational differences between members of the public will continue to widen knowledge 
gaps between highly motivated and lowly motivated individuals (Bennett & Iyenger, 2008; Mutz 
& Young, 2011; Prior, 2007). In the United States, agriculture is a topic where gaps in public 
knowledge and awareness are known to exist (Meischen & Trexler, 2003). A small portion of the 
population is directly involved in agriculture, which makes it difficult for individuals to make 
informed decisions about issues in agriculture without first seeking information from an outside 
source (Powell & Agnew, 2011).  

Although food is safer today than ever before, members of the public are skeptical about 
what they are eating and demand higher quality food compared to the past (Verbeke, 2005). 
Supplying individuals with information alone will not ease skepticism or increase knowledge (de 
Garidel-Thoron, 2005; Dranove, Kessler, McClellan, & Satterthwaite, 2003; Ruth & Rumble, 
2016); information may need to address the values of the public to be effective (Rumble & Irani, 
2016; Ruth & Rumble, 2016). Additionally, members of the public will only seek out and process 
information they are motivated to learn about (Verbeke, 2005). Individuals’ traits have been found 
to influence their ability to process information (Verbeke, 2005), and advertising can become more 
effective if it segments audiences by these traits (Schmit & Kaiser, 2004). The purpose of this 
research was to explore the influence of U.S. residents’ demographic characteristics on motivation 
to pay attention to agriculture-related issues in the news. This study directly aligns with research 
priority one of the American Association for Agricultural Education National Research Agenda: 
Public and Policy Maker Understanding of Agriculture and Natural Resources (Enns, Martin, & 
Spielmaker, 2016). 

Conceptual Framework 

The Elaboration Likelihood Model (ELM) of persuasion guided this research. The model 
proposed that people will move through one of two cognitive paths to form attitudes after being 
presented with information (Petty, Brinol, & Priester, 2009). Because not every piece of 
information individuals are exposed to is relevant or captivating, people will rely on peripheral 
cues, like source quality and number of arguments, to form attitudes regarding the information. 
People will not spend time assessing the information carefully or drawing upon past experiences to 
assess the validity of the information, which is why peripheral cues are able to influence attitude 
formation. This process is called the peripheral pathway and is associated with weak changes in 
attitudes that are not predictive of behaviors (Petty et al., 2009). However, when people have the 
motivation and ability to process the information, they will draw upon past experiences to form 
attitudes. Motivation to process information includes personal relevance and need for cognition, or 
need to make sense of information (Cacioppo & Petty, 1982; Petty et al., 2009). Ability to process 
the information addresses if a person has the knowledge necessary to evaluate the information or if 
there are too many distractions, whether physical or cognitive, to elaborate upon the information 
(Petty et al., 2009). Additionally, ability to assess communication is increased over repeated 
exposure, or repetition, of the same message (Petty et al., 2009). When people possess the ability 
and motivation to evaluate the message, they move through the central processing pathway. This 
second pathway is associated with a change in cognition, which leads to attitudes that are resistant 
to counter-information and are predictive of behavior. Sometimes, people can move through either 
path and retain their original attitudes if the message process is not operating (Petty et al., 2009).  
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Historically, research using ELM has found that the public uses a low amount of 
elaboration when presented with agricultural communication (Goodwin, 2013; Meyers, 2008; 
Morgan & Gramann, 1989; Verbeke & Vackier, 2004; Verbeke & Ward, 2006), which is indicative 
of the peripheral pathway. Additionally, researchers have concluded that a lack of motivation and 
involvement related to agricultural topics likely led to individuals using the peripheral pathway to 
process communication (Goodwin, 2013; Morgan & Gramann, 1989; Verbeke & Vackier, 2004). 
According to the ELM, individuals must be motivated to process information before being 
concerned with ability to process or what route the individuals will use to move through elaboration 
(Petty et al., 2009). Because research has already found the public lacks motivation to process 
agricultural topics, additional research is needed to explore this specific aspect of the ELM.  

Demographic Characteristics 

Verbeke (2005) proposed that individuals’ characteristics can influence motivation to 
process information. Research has explored specific individual characteristics as they relate to 
attitude and behaviors regarding a variety of agricultural topics, including food safety, nutrition, 
animal welfare, and genetically engineered food. Gender, age, income, and education have been 
areas of interest for research related to how attitudes and behaviors form regarding agricultural 
topics (Byrd-Bredbenner, Berning, Matin-Biggers, & Quick, 2013; Clark, Stewart, Panzone, 
Kyriazakis, & Frewer, 2016; Ruth & Rumble, 2016; Satia, Galanko, & Neuhouser, 2005). Clark et 
al. (2016) concluded that women were more concerned about animal welfare compared to men and 
held negative attitudes toward conventional farming. The researchers also found members of the 
public who were younger or had a higher level of education were more likely to be concerned with 
modern farming practices and aware of animal welfare issues (Clark et al., 2016). Association 
between income and concern toward animal welfare was found to be highest for low-income and 
high-income individuals. Research has also concluded that individuals with more liberal political 
ideologies were more concerned about animal welfare compared to conservatives (Clark et al., 
2016; McKendree, Croney, & Widmar, 2014). Results regarding families with children and attitude 
toward animal welfare were inconclusive (Clark et al., 2016). A separate study regarding animal 
welfare found that Midwesterners in the U.S. were not as concerned about livestock welfare 
compared to other regions (McKendree et al., 2014).  

Regarding food safety behaviors, Byrd-Bredbenner et al. (2013) concluded after a detailed 
literature review that women were much less likely to mishandle their food compared to men. While 
literature related to animal welfare and nutrition found higher education associated with increased 
concern toward the topic (Clark et al., 2016; Satia et al., 2005), Byrd-Bredbenner et al. (2013) found 
that individuals with post-secondary education were actually more likely to mishandle their food. 
A study by Leal, Ruth, Rumble, and Simmone (2017) supported additional findings from Byrd-
Bredbenner et al. (2013) that the youngest and oldest generations of the public were least likely to 
engage in safe food handling practices.  

Researchers have also explored the role of demographics in forming attitudes and risk 
perceptions regarding genetically engineered food. Similar to other agriculture topics (Clark et al., 
2016), researchers found women to hold more negative attitudes toward genetically engineered 
food compared to men (Lockie, Lawrence, Lyons, & Grice, 2005; Pounds, 2014; Ruth & Rumble, 
2016). There has been conflicting literature regarding the influence of age on perceptions of 
genetically engineered food (Antonopoulou, Papadas, & Targoutzidis, 2009; Ruth & Rumble, 
2016), but some literature indicated that younger individuals are more skeptical of the technology 
(Ruth, Gay, Rumble, & Rodriguez, 2016). 
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Satia et al. (2005) found that a significantly larger portion of women were reading food 
nutrition labels compared to men in a sample of African American consumers. Additionally, older 
individuals and those with higher education levels were more likely to utilize nutrition labels than 
their counterparts. While Satia et al. (2005) found no association between marriage status and 
nutritional label use, Flagg, Sen, Kilgore, and Locher (2014) determined that married men 
participated less in meal preparation compared to divorced, widowed, or single men. Additionally, 
women in marriages were spending more time preparing and planning meals compared to married 
men (Flagg et al., 2014).  

These differences between demographic groups related to attitudes and behaviors across 
agricultural and food topics could suggest differences in motivation to process information about 
the subjects. The literature indicated that some demographics held similar influences across topics 
(e.g., women being more concerned/holding more negative attitudes about agriculture; Clark et al., 
2016; Lockie et al., 2005; Pounds, 2014; Ruth & Rumble, 2016), while other characteristics were 
inconclusive across topics (e.g., education and age; Antonopoulou et al., 2009; Byrd-Bredbenner 
et al., 2013; Clark et al., 2016; Ruth et al., 2016; Ruth & Rumble, 2016; Satia et al., 2005). These 
characteristics have been looked at in separate contexts, but additional research is needed to explore 
how the demographic characteristics of gender, education level, income, age, political beliefs, 
marriage status, parental status, and geographic region influence motivation to process agricultural 
topics. 

Purpose & Objectives 

The purpose of this study was to determine which demographic characteristics of U.S. 
residents predicted their likelihood to pay attention to agriculture-related issues in the news. The 
objectives of this study were to  

1. Determine respondents’ likelihood to pay attention to agriculture-related issues in 
the news, and 

2. Determine demographic predictors for respondents’ likelihood to pay attention to 
agriculture-related issues in the news.  

Methods 

To achieve the objectives of this study, a nationally representative quantitative survey of 
U.S. residents was conducted online through Qualtrics. Qualtrics was also used as a third-party 
surveying organization to access an online panel of respondents. Non-probability quota sampling 
was used to ensure respondents were evenly representative for sex and representative of the national 
population based on race and Hispanic/Latino status results from the 2010 U.S. Census. Research 
increasingly uses nonprobability sampling because probability samples that depend on phone and 
internet samples lack complete coverage and receive poor response rates (Dillman, Smyth, & 
Christian, 2014). The use of demographic quotas at the beginning of the survey can lessen the 
effects of bias typically associated with this type of sampling (Baker et al., 2013). Additionally, 
non-probability sampling has been identified as comparable to, and sometimes better than, using 
probability sampling (Twyman, 2008; Vavreck & River, 2008). One thousand and ninety-three 
people started the survey, and there were 524 respondents after filtering out ineligible respondents 
(i.e., under 18 or not U.S. residents) and incomplete responses. 

The study used a researcher-developed instrument. An expert panel consisting of faculty 
members in colleges of agriculture from three universities reviewed the instrument to help ensure 
its validity. Their expertise included agricultural communications and evaluation. The expert panel 
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helped determine the list of issue topics. Cognitive interviews were also conducted with two 
graduate students to allow individuals not involved in the study to complete the questionnaire and 
provide feedback on usability of the questionnaire and ability to appropriately respond to the 
questions. 

For issue attention, respondents reported how likely they were to pay attention to five issue 
topics in the news (agriculture, the environment, food safety, nutrition, and animal welfare) on a 
five-point scale ranging from 1 = very unlikely to 5 = very likely, with the option to mark unsure. 
The post-hoc reliability for the issue attention scale was addressed using Cronbach’s alpha, with a 
resulting reliability of .85. Reliability scores of at least .80 are considered ideal (Norcini, 1999). An 
index was created for likelihood to pay attention to agriculture-related issues by summating the 
mean for each topic and dividing by five. Real limits were defined to aid in the interpretation of the 
results (Sheskin, 2004) and were as follows: 1.00 – 1.49 = very unlikely, 1.50 – 2.49 = unlikely, 
2.50 – 3.49 = neither likely nor unlikely, 3.50 – 4.49 = likely, 4.50 – 5.00 = very likely.  

Respondents also provided their marital status, age, if they were the parent or guardian of 
any children younger than 18, their gender, highest level of completed education, household 
income, state, and their political beliefs on seven-point scale ranging from 1 = very liberal to 7 = 
very conservative. State was recoded into four regions as classified by the U.S. Census Bureau. For 
marital status, respondents were able to report being single, married, divorced, separated, widowed, 
or other. Responses were recoded for regression so that all non-married responses were classified 
as one option. A slight majority of respondents were married, so merging non-married responses 
provided a more even comparison group.  

The questions for this study were part of a larger instrument that also assessed perceptions 
of organizations that communicated about agricultural and natural resources issues. Results for the 
other sections of the instrument are reported in separate publications. 

Descriptive statistics were used to describe respondents’ characteristics and respondents’ 
likelihood to pay attention to agriculture-related issues. Linear regression was used to assess 
demographic predictors of respondents’ likelihood to pay attention to agriculture-related issues. 
More information will be provided in the results related to the linear regression analysis.  

Results 

Tables 1, 2, and 3 show the demographic characteristics of respondents. The mean age of 
respondents was 44.5 (SD = 12.2), ranging from 18 to 79. Respondents were 50% male and 50% 
female. Seventeen percent were Hispanic. The majority of respondents were White (77.5%), 
followed by Black or African-American (13.9%), Asian (5.9%), American Indian or Alaska Native 
(2.9%), and 2.9% indicated other as their race.  

  



Ruth, Settle, Rumble & McCarty  Predicting Likelihood… 

 

Journal of Agricultural Education 54 Volume 59, Issue 2, 2018 

Table 1 

Sex, race, and Hispanic/Latino status of respondents.  

Demographic Characteristic Percent 

Sex  

Male 50.0 

Female 50.0 

Race  

White 77.5 

Black or African-American 13.9 

Asian 5.9 

American Indian or Alaska Native 2.9 

Other 2.9 

Hispanic or Latino 17.0 

 

Table 2 

Marital status, parental status, and income of respondents 

Demographic Characteristic Percent 

Married 51.0 

Parent of a child under the age of 18 35.1 

Income  

Less than $25,000 20.0 

$25,000-$49,999 26.7 

$50,000-$99,999 32.6 

$100,000 or more 20.7 

 
The largest group of respondents was from the South (31.9%), followed by the West 

(29.0%), Northeast (20.6%), Midwest (17.6%), and Pacific (1.0%). The Pacific only included 
Hawaii and Alaska, which is the reason for the lower number compared to other regions. The 
majority of respondents had at least a two-year degree. On a seven-point scale ranging from 1 = 
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Very Liberal to 7 = Very Conservative, the mean of respondents’ political beliefs was 3.77 (SD = 
1.61).  

 
Table 3 

Region and education level of respondents 

Demographic Characteristic Percent 

Region  

South 31.9 

West 29.0 

Northeast 20.6 

Midwest 17.6 

Pacific 1.0 

Education  

Less than high school or GED 1.7 

High school or GED 16.0 

Some college credit but no degree 23.5 

Two-year degree 13.5 

Four-year degree 29.6 

Graduate or professional degree 14.7 

 

Objective 1: Likelihood to Pay Attention to Agriculture-Related Issues in the News 

Table 4 shows respondents’ likelihood to pay attention to agriculture-related issues in the 
news. The grand mean for all of the issues was 4.10, indicating respondents believed they were 
likely to pay attention to agriculture-related issues in the news. While there were differences 
between topics, respondents’ means indicated they were likely to pay attention to each topic. 
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Table 4 

Respondents’ likelihood to pay attention to agriculture-related issues in the news 

Issue M (SD) 

Agriculture 3.91 (0.96) 

Animal Welfare 3.99 (1.03) 

Environment 4.12 (0.97) 

Nutrition 4.15 (0.89) 

Food Safety 4.37 (0.83) 

Grand Mean 4.10 (0.74) 

Note. Scale ranged from 1 = very unlikely to 5 = very likely.  

 
Objective 2: Demographic Predictors of Likelihood to Pay Attention to Agriculture-Related 
Issues in the News 

Initially, a backward stepwise regression was run to minimize suppressor effects that can 
result from stepwise regression (Field, 2013). Based on results from previous research, the variables 
included in the first model in the stepwise regression included age, gender, the Pacific region, the 
Northeast region, the Midwest region, the Western region, marriage status, political beliefs, 
education level, parent of younger than 18, and household income. The Pacific and Western regions 
were combined due to the low number of respondents in the Pacific region, which only includes 
Alaska and Hawaii. The Southern region was not included because it had the largest number of 
respondents and was used as the control group (Field, 2013). Education and income were recoded 
into categorical variables due to unequal intervals between response items within the questions. 
The largest responses were excluded in analysis, which were 4-year degree for education and 
$50,000-$99,999 for income.  

The stepwise regression produced six models, excluding a variable each iteration that was 
not making a statistically significant contribution to the model. The following are the results for 
each model: Model 1 was R2 = .090, Model 2 was R2 = .090 (R2 = .000) after excluding some 
college education, Model 3 was R2 = .089 (R2 = .001) after excluding high school education, 
Model 4 was R2 = .089 (R2 = .000) after excluding graduate education, Model 5 was R2 = .088 
(R2 = .001) after excluding the Western and Pacific regions, Model 6 was R2 = .087 (R2 = .001) 
after excluding income between $25,000 and $49,999, Model 7 was R2 = .086 (R2 = .001) after 
excluding two-year education, Model 8 was R2 = .085 (R2 = .001) after excluding income less than 
$25,000, Model 9 was R2 = .082 (R2 = .003) after excluding being a parent of a child under the 
age of 18, Model 10 was R2 = .079 (R2 = .003) after excluding income above $100,000, Model 11 
was R2 = .076 (R2 = .003) after excluding gender, and Model 12 was R2 = .073 (R2 = .003) after 
excluding less than a high school education. The final iteration included age, the Northeast region, 
the Midwest region, marriage status, and political beliefs. Because the stepwise analysis included 
only some of the regions, forced entry analysis was run to include all of the variables from the final 



Ruth, Settle, Rumble & McCarty  Predicting Likelihood… 

 

Journal of Agricultural Education 57 Volume 59, Issue 2, 2018 

iteration of the stepwise analysis, plus the Western and Pacific regions variable. Table 5 shows the 
results of the final model.  

The model was statistically significant (F(6, 495) = 6.553, p < .001); however, the model 
only accounted for 7.4% of the variance in likelihood to pay attention to agriculture-related issues 
in the news (R2 = .074). Marital status was a significant predictor of likelihood to pay attention, and 
married respondents were predicted to be less likely to pay attention to agriculture-related issues 
compared to non-married respondents. Additionally, the political beliefs of respondents’ predicted 
likelihood to pay attention; for every one-point increase toward very conservative, there was a .085 
decrease in likelihood to pay attention. Midwestern respondents were also found to be less likely 
to pay attention to agriculture-related issues compared to Southern respondents. The final 
significant predictor of attention was age, and as age increased by one-point, likelihood to pay 
attention was predicted to increase by .008 points.  

 
Table 5 

Linear model of predictors of likelihood to pay attention to agriculture-related issues in the news. 

Predictor b (CI) SE B  p 

Constant 4.395 (4.027, 4.762) .187  .000 

Marital Status -0.175 (-0.301, -0.049) .064 -.118 .007* 

Political beliefs -0.085 (-0.125, -0.045) .020 -.184 .000* 

NE Region -0.135 (-0.316, 0.046) .092 -.075 .142 

MW Region -0.217 (-0.403, -0.030) .095 -.112 .023* 

W & P Region 0.045 (.0.117, 0.207) .083 .028 .583 

Age 0.008 (0.002, 0.013) .003 .124 .005* 

Note. R2 = .074 for the model. *p < .05. 

After the final regression model was developed, post-hoc analysis of individual 
demographic factors was run using the Bonferroni correction to control the familywise error rate 
(Field, 2013). To be statistically significant, the corrected significance level threshold was .0125. 
There were no statistically significant differences in likelihood to pay attention based on the factors 
of age (r = .11, p = .014) and geographic regions (F (3, 500) = 2.198, p = .087). While age and 
geographic region were statistically significant components of the model, they were not statistically 
significant on their own as predictors of likelihood to pay attention to agriculture-related issues in 
the news. There was a statistically significant difference between married and non-married 
respondents on likelihood to pay attention to issues in the news (t = 2.748, p = .006). Married 
respondents (M = 4.18, SD = 0.73) were more likely to pay attention than non-married respondents 
(M = 4.01, SD = 0.74). Cohen’s d was .23, indicating a small effect size (Field, 2013). There was 
also a statistically significant relationship between issue attention and political beliefs (r = -.163, p 
< .001). This indicated that liberal respondents were more likely to pay attention to agriculture-
related issues in the news than conservative respondents, though it was a low correlation using 
Davis’s conventions (as cited in Miller, 1994). 
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Conclusions 

The purpose of this research was to explore how likely individuals were to pay attention to 
agriculture-related issues in the news and how demographics influenced attention. The results from 
this study can be used to aid agricultural communicators and Extension personnel in developing 
communication in the future. The respondents reported they were likely to pay attention to 
agriculture, animal welfare, environment, nutrition, and food safety issues in the news. While 
respondents indicated they were most likely to pay attention to food safety issues, the large standard 
deviation scores for each topic represent little practical differences between the issues.  

This research conflicted with previous literature that concluded members of the public 
lacked motivation to process agricultural messages (Goodwin, 2013; Morgan & Gramann, 1989; 
Verbeke & Vackier, 2004). Because respondents were likely to pay attention to each of the 
individual topics, and the grand mean supported they were likely to pay attention to agriculture-
related issues in the news, they likely possessed the motivation to elaborate upon the issue (Petty 
et al., 2009). However, research has indicated that the peripheral pathway is used by the public 
when reading agricultural messages (Goodwin, 2013; Meyers, 2008; Morgan & Gramann, 1989; 
Verbeke & Vackier, 2004; Verbeke & Ward, 2006). Members of the public may be using central 
processing route due to a lack of ability to process the communication (Petty et al., 2009). Inability 
to process the communication may stem from a lack of knowledge and/or experience with 
agricultural topics, too many distractions presented with the message, or not enough repetition of 
the message for the individual to elaborate (Petty et al., 2009). Another explanation for the 
inconsistency in the findings is that the survey measured behavioral intent to pay attention to the 
messages in the news and not actual behavior.  

The final regression model for how demographic characteristics predicted likelihood to pay 
attention to agriculture-related issues in the news was statistically significant; however, the model 
accounted for a low amount of variance and is not useful for practical applications. The predictors 
in the model did support prior research that region (McKendree et al., 2014), age (Antonopoulou 
et al., 2009; Byrd-Bredbenner et al., 2016; Clark et al., 2016; Leal et al., 2016; Ruth et al., 2016; 
Ruth & Rumble, 2016; Satia et al., 2016), marital status (Flagg et al., 2014), and political beliefs 
(Clark et al., 2016; McKendree et al., 2014) were predictive of likelihood to pay attention. Like the 
small R2 value of the model, the small effect size of each of the predictors provide few practical 
applications. Post-hoc tests on individual demographics yielded similar results, except there were 
no differences in attention across age or region. Because these were statistically significant 
predictors in the regression, age and region characteristics likely have an interaction with the other 
demographic characteristics when predicting likeliness to pay attention to agriculture-related news. 

Although the regression model did not account for much of the variance in likelihood to 
pay attention to agriculture-related issues in the news and conflicted with previous literature that 
differences in attitude and behavior were the result of differences in demographic characteristics 
(Antonopoulou et al., 2009; Byrd-Bredbenner et al., 2013; Clark et al., 2016; Leal et al., 2017; 
Lockie et al., 2005; Pounds, 2014; Ruth et al., 2016; Ruth & Rumble, 2016; Satia et al., 2005), 
there are still conclusions that can be made from these results. The previously cited literature 
analyzed behaviors or attitudes, while this research used likelihood to pay attention as the 
dependent variable. The effect of demographics on motivation may not be consistent with the effect 
of demographics on behaviors and perceptions. Another possible explanation for the inconsistent 
results is that differences in likelihood to pay attention stem from differing values, personal 
experiences, or personality characteristics. Additionally, the lack of variation explained in the 
model when looking at likelihood to pay attention to agriculture-related issues in the news may 
indicate that one type of communication campaign will not resonate with all audience types across 
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all issues. The model also supports that alternative characteristics should be explored to better 
understand what influences individual motivation to pay attention to agriculture-related news.  

Recommendations 

Communicators and extension professionals should understand that the public claims to 
have interest in reading, listening to, or watching agriculture-related news. However, they will need 
to work together to identify strategies to communicate with their target audiences. Most 
importantly, communication and education campaigns in the media will need to be tailored to the 
needs of a target audience. While this research supports prior literature that individuals’ 
demographic characteristics relates to their motivation to pay attention to agriculture-related issues 
in the news (Antonopoulou et al., 2009; Byrd-Bredbenner et al., 2013; Clark et al., 2016; Lockie et 
al., 2005; Pounds, 2014; Ruth et al., 2016; Ruth & Rumble, 2016; Satia et al., 2005), the 
relationships were limited in their effect sizes. More research is needed to make specific 
recommendations for practitioners. 

While this research supported the notion that members of the public possessed the 
motivation to assess agriculture-related news, there is still a need to further explore why individuals 
utilize the peripheral pathway when exposed to messages on these topics (Goodwin, 2013; Meyers, 
2008; Morgan & Gramann, 1989; Verbeke & Vackier, 2004; Verbeke & Ward, 2006). Specifically, 
researchers should examine individuals’ ability to process the information and how we can improve 
that ability. Ability to process information has been conceptualized as knowledge in previous 
research (Ruth & Rumble, 2016), but distractions from the message, whether actual distractions 
like noise or cognitive distractions like perceptions of risk, could lessen a person’s ability to process 
communication (Petty et al., 2009). These different variables of ELM should be investigated to 
provide a holistic understanding of how individuals process agricultural-related information 
presented in the news.  

One of the limitations of this study is that behavioral intent was measured rather than actual 
behaviors. Presenting respondents with a series of news articles that cover both agricultural and 
non-agricultural topics and asking them to select what they would read may provide more accurate 
accounts for what topics the members of the public are motivated to read. Additionally, motivation 
was measured by likelihood to pay attention to a news on an agriculture-related issue. 
Understanding how personal relevance or need for cognition influence motivation related to 
agriculture-related topics will provide practitioners and researchers a nuanced understanding of 
how to create effective communication campaigns (Cacioppo & Petty, 1982). 

Measurement of actual attention to topics in the news versus intent to pay attention may 
also yield different results from the regression in this study. The model was significant, but the little 
variance could be accounted for by the demographic variables. One explanation for this could be 
that demographic characteristics have differing effects across topics. Prior literature was 
inconclusive on the effects of education or age on different, and sometimes even the same, topics 
(Antonopoulou et al., 2009; Byrd-Bredbenner et al., 2013; Clark et al., 2016; Ruth et al., 2016; 
Ruth & Rumble, 2016; Satia et al., 2005). Inclusion of additional variables to the model, like risk 
perceptions, personal relevance, past experiences, and knowledge, may account for more variance 
in likeliness to pay attention to agricultural news topics.  
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The Influence of School-Based Agricultural Education 
on Preservice Agriculture Teachers’ Choice to Teach 

Melissa L. Ingram1, Tyson J. Sorensen2, Brian K. Warnick3 & Rebecca G. Lawver4  

Abstract 

Nationwide, agricultural education has experienced a shortage of qualified school-based 
agriculture teachers for over four decades. Students who seek careers as agriculture teachers are 
often those who participated in agricultural education and FFA in high school. The Ag Ed FIT-
Choice® Model (Lawver 2009; Lawver & Torres, 2012) was used as the investigative framework 
for this phenomenological study, which sought to explore how active participation in school-based 
agricultural education programs influenced students’ choice to major in agricultural education 
and pursue a career in teaching. Seven agricultural education majors who participated in 
agricultural education and FFA in high school participated in a focus group interview. Transcripts 
of the focus group interview were analyzed and coded for thematic content using open, axial, and 
selective coding protocols. Five themes emerged from the data, which included, 1) socializer 
influencers, 2) social value 3) passion for agriculture, 4) alignment with personal values, and 5) 
agricultural education factors. The agricultural education factors theme was broken into four sub-
themes, which include agriculture teacher encouragement, FFA events, increased self-efficacy 
through a quality program, and post-high school opportunities. Based on the findings, implications 
and recommendations for recruitment are discussed.  

Key Words: career choice, school-based agricultural education, preservice teachers, FFA 

Introduction 

The agricultural education profession has been plagued with a shortage of teachers for more 
than 40 years (Kantrovich, 2010). The most recent supply and demand study reported a total of 
7,775 school-based agricultural education programs employing 11,557.5 teachers in the beginning 
of the 2016 school year, of those, 1476 (13%) were considered new hires in school-based 
agricultural education (Smith, Lawver, & Foster, 2016). Further, there were 66 full-time 
agricultural education vacancies yet to be filled (Smith et al., 2016). The lack of qualified 
agriculture teachers also impacts schools and districts desiring to open new programs or replace 
agriculture teachers who leave the classroom. Smith et al. (2016) report the majority of new hires 
in school-based agricultural education are newly licensed graduate and undergraduate students 
(37.8%), followed by current teachers changing schools (36.5%) and non-licensed or alternatively 
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licensed agriculture teachers (22%). The inability to find sufficient qualified teachers to replace 
those who leave could mean termination of an entire program.  

 Solving the teacher shortage in agricultural education is imperative to meet the scientific 
and professional agricultural workforce demands of this century. Today’s agricultural and STEM 
employers throughout the U.S. report shortages of skilled workers (Goeker, Smith, Fernandez, Ali, 
& Theller, 2015; U.S. Congress Joint Economic Committee, 2012). Priority area three of the 2015-
2020 National Research Agenda of the American Association for Agricultural Education places 
emphasis on attracting and developing the next generation of agricultural scientists (Stripling & 
Ricketts, 2016). Obtaining individuals to fill these positions as well as creating an educated 
workforce is critical in addressing the current and future agricultural workforce demands. One way 
to address the demand is through school-based agricultural education. According to Phipps and 
Osborne (1988), the most important function of school-based agricultural education is to prepare 
youth for careers in agriculture. Fraze and Briers (1987) explained the longer and more involved 
students become in agricultural education and specifically in the FFA, the more likely they are to 
pursue an occupation in agriculture.  

Few studies in agricultural education have tried to explain the influence of school-based 
agricultural education on the career choice to become agriculture teachers. In earlier studies, 
researchers concluded that students who were involved in FFA and SAE activities were more likely 
to choose agricultural education as a college major (Cole, 1984; Miller, Williams, & Sprouse, 
1984). In a more recent study, Lawver and Torres (2012) concluded agricultural education classes, 
FFA, and SAE activities did contribute to students’ attitudes about their ability to teach agriculture. 
Furthermore, anecdotal evidence suggests a large proportion of students who enter agricultural 
education preservice programs across the country were once participants in school-based 
agricultural education programs themselves. Yet, there is a shortage of literature exploring how 
FFA, SAE, and agricultural education involvement might influence one’s choice to teach 
agriculture.  

Park and Rudd (2005) conducted a Delphi study with in-service teachers exploring the 
teaching practices that would increase recruitment of students into post-secondary agricultural 
education majors. However, they did not survey students, the ones making the decisions. In fact, 
they recommended, “Future research is necessary to determine the influencing factors associated 
with the decision to teach from the student perspective (p. 91).” Furthermore, studies in agricultural 
education exploring agriculture teacher career choice have largely been quantitative in nature, 
focused on only a small number of variables, and have shown mixed results. For example, Lawver 
and Torres (2011) found little relationship between preservice teachers’ intent to teach agriculture 
and the years enrolled in agriculture courses, years of FFA membership, and participation in SAE. 
Despite this finding, the vast majority of the preservice teachers from their study had indeed 
participated in FFA, SAE, and agricultural education courses, suggesting a need for further 
examination into how school-based agricultural education programs may have influenced students’ 
career choice to become agriculture teachers. Perhaps the years spent in agricultural education 
programs and FFA are not as influential on students’ agricultural education career choice as their 
specific lived experiences through agricultural education. Therefore, we sought to explore, through 
qualitative methods, how school-based agricultural education programs might influence students’ 
career choice to become agriculture teachers. 

Solving the teacher shortage problem will require efforts on two fronts: recruitment of more 
teachers into the profession and retention of those teachers within the profession (Kantrovich, 
2007). In this study, our aim was to address recruitment by exploring how participation in school-
based agricultural education programs influence one’s choice to teach agriculture. Despite the need 
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and recommendation for agricultural education to recruit from areas outside of school-based 
agricultural education (Lawver & Torres, 2011; Marx, Smith, Smalley, & Miller, 2017), the fact 
that most students enrolled in preservice agricultural education programs across the country went 
through traditional school-based agricultural education programs, elicits the need to continue to 
focus research on the specific factors within school-based agricultural education programs 
influencing career choice. In order to develop recruitment strategies, it is imperative that 
researchers, teacher educators, and school-based agricultural educators understand the factors that 
influence students to choose agriculture teaching as a career, especially factors within school-based 
agricultural education programs. 

One of the most significant decisions a student will make during his or her high school and 
college years is which career and academic major to pursue. Choosing the right career that aligns 
with one’s values and goals has implications for a lifetime of rewards and happiness. Recruiting 
students with skills and values that align with the career of teaching agriculture is paramount in 
working to solve the teaching shortage crisis. A variety of factors influence what students will 
major in and what career they will choose. According to Bandura (1986), students are more likely 
to choose a career in which they believe they can be successful, have their needs met and be able 
to influence others. Self-efficacy, espoused as self-perception in the Ag Ed FIT-Choice® Model, 
is an important motive in selecting a major or career. 

Theoretical Framework and Literature Review 

The Ag Ed FIT-Choice® model adapted by Lawver (2009; Lawver & Torres, 2012) and 
developed and validated by Watt and Richardson (2007) and the FIT-Choice® model (Watt & 
Richardson, 2007; Richardson & Watt, 2006) were used as the research framework for this study. 
Watt and Richardson’s (2007) FIT-Choice® model is based on the expectancy-value theory (EVT), 
which has been used to understand the motivations that triggers individuals’ behaviors, including 
the behavior of choosing a career (Eccles et al., 1983; Eccles & Wigfield, 2002). The FIT-Choice® 
model was developed from themes emerging from both the teacher education literature as well as 
the career choice literature to explain why individuals choose teaching as a career (Watt & 
Richardson, 2007). Lawver (2009; Lawver & Torres, 2012) utilized Watt and Richardson’s (2007) 
FIT-choice® model among agricultural educators to develop a conceptual model specific to 
agricultural education to explain career choice among individuals choosing to become agriculture 
teachers. 

The original FIT-Choice® model framework (Watt & Richardson, 2007) consists of five 
influences on one’s choice of a teaching career: socialization influences, task perceptions, self-
perceptions, values, and fallback career. Watt and Richardson (2007) described socialization 
influences as positive teaching and learning experiences as well as significant people in the lives of 
individuals. Previous positive teaching and learning experiences can also include having good 
teachers. Significant individuals such as family, friends, teachers, and colleagues may influence an 
individuals’ choice to teach as well. Task perceptions consist of two factors: task demand and task 
return. Task demand factors relate to the perceptions of teaching as a highly demanding and highly 
technical career requiring very specialized and technical knowledge. Task return involves the 
perceptions of teaching as a well-respected, high-status occupation, where teachers feel valued by 
society and salary is fair and good. Self-Perceptions are described as an individual’s perceptions of 
their ability to teach. The FIT-Choice® model separates values into three expectancy-value 
components: intrinsic, personal utility and social utility values. Intrinsic value describes an 
individuals’ interest and desire for teaching as a career choice. Personal utility values relate to the 
quality of life teaching offers. These values might include time for family, job security, more secure 
income, opportunities to travel, and other benefit considerations such as length of the working day 
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and frequency of school holidays and breaks. Social utility value describes the idea that individuals 
often choose to become teachers because of their strong desire to make a social contribution, 
enhance social equity, positively influence the lives of youth, or give back to society. The final 
component of the FIT-Choice® model is fallback career, which accounts for individuals who were 
not accepted in their first career choice, and who may have chosen teaching as a fallback career. 
Utilizing the FIT-Choice® framework, we seek to explore the motivations of agricultural education 
students to become agriculture teachers. Furthermore, we seek to explore how the influences of 
agricultural education programs influence students’ decisions to major in agricultural education 
and pursue a career in teaching.  

A variety of factors have been identified in the literature as influencing an individual’s 
decision to become a teacher. Altruistic motives, such as making a contribution to society and being 
a role model for youth have been identified as motivating factors influencing students' choices to 
pursue teaching as a career (Kyracou & Coulthard, 2000; Lortie, 1975; Reid & Caudwell, 1997). 
According to the FIT-Choice® framework, these are identified as social utility values. Intrinsic 
motives, such as opportunity to express creative abilities and the ability to engage in an enjoyable 
subject matter have been identified as factors to pursue teaching as a career (Hayes, 1990; Lyons, 
1981; Reid & Caudwell, 1997). These influencing factors are captured in the FIT-Choice® model 
as intrinsic and personal utility values. The literature has also identified extrinsic motives, such as 
a good salary as influencing students’ decision to choose teaching as a career. In agricultural 
education, Harms and Knobloch (2005) identified that students were motivated to teach agriculture 
because of the salary, the benefits it provided, and the opportunity for advancement. Vincent, Henry 
and Anderson (2012) found students of color were motivated to major in agricultural education 
because of the perception of financial stability it provided.  

Social factors also influence one’s career choice to teach. Key people such as family, 
friends, and former teachers have been identified as primary influences on choosing a career in 
teaching (Hayes, 1990; Hillman, 1994; Reid & Caudwell, 1997). Park and Rudd (2005) stated 
secondary agriculture teachers influence many decisions about a student’s career and further 
education through teacher actions, comments, and instruction. Park and Rudd suggest these positive 
and encouraging interactions can also lead to a career in agricultural education.  

Prior teaching and learning experiences can also influence a student’s decision to teach. In 
agricultural education, research shows high school agricultural education courses and FFA 
experiences as key factors in students’ choice of career (Arrington, 1985; Edwards & Briers, 2001; 
Hillison, Camp, & Burke, 1987). Cole (1984) concluded that agriculture students who were actively 
involved in SAE and FFA activities were more encouraged to choose agricultural education as a 
college major than those who were not actively involved in those type of learning experiences. 
Despite these findings, literature in agricultural education has not examined how FFA and SAE 
activities influence students’ choice of major.  

Purpose and Research Questions 

The purpose of this phenomenological research study was to explore reasons students who 
were active participants in school-based agricultural education programs select agricultural 
education as their academic major and plan to pursue a career in teaching. This analysis addresses 
National Research Agenda priority three, which calls for research exploring the development of a 
highly qualified agriculture workforce and, recognizing the importance of agricultural educators 
(Stripling & Ricketts, 2016). The research questions guiding this research were: 1) what factors 
influence the choice to major in agricultural education and pursue teaching, and 2) in what way do 
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experiences in the school-based agricultural education program influence one’s choice to major in 
agricultural education and pursue teaching as a career? 

Methods 

This qualitative study used a phenomenological research design to obtain information 
regarding the motivation of students seeking a career in agricultural education. Phenomenological 
research seeks to describe the meaning of individuals’ experiences of a phenomenon (Creswell, 
2007). The phenomena of interest, shared by all the participants, is their major in agricultural 
education and shared interest in becoming agriculture teachers.  

Students participating in this study were accessed based on their participation of an online 
survey of a random sample of students in the College of Agriculture and Applied Sciences at Utah 
State University in which they indicated willingness to participate in the focus group interview. We 
selected participants from the accessible population through purposive sampling for maximum 
variation in an attempt to develop a wide picture of the phenomenon (Patton, 2002). Seven 
agricultural education majors who participated in agricultural education and FFA in high school 
participated in the study. Polkinghorne (1989) suggested between five and 25 subjects who have 
all experienced the phenomena of interest should be interviewed. Four participants were male and 
three were female and all reported to be White. Six of the students were between the ages of 19 and 
23 while one of the students was over the age of 25 and considered a non-traditional student. One 
participant was a freshman, five were juniors, and one was a senior in the middle of the student 
teaching practicum. Three participants had changed their major to agricultural education after first 
seeking degrees in other disciplines. Four of the participants came from large multi-teacher 
agriculture programs in suburban areas while three originated from single-teacher and more rural 
programs. 

The semi-structured interview consisted of a series of questions addressing topics about 
reasons for choosing agricultural education as a major, FFA, SAE, and agricultural education 
participation. Broad questions were asked that addressed topics of interest with some follow up 
questions to elicit more details (Denzin & Lincoln, 2011). Sample questions included, “Why did 
you choose to major in agricultural education?” and “How did FFA influence your decision to 
major in agricultural education?” with a follow up question: “What specific FFA events or activities 
had an influence on your decision and how?” The lead researcher served as the moderator for the 
focus group interview while another researcher took observational notes. The interviews lasted for 
70 minutes and took place at the agricultural education facility.   

The focus group interviews were audio-recorded and transcribed verbatim. The data 
collected were analyzed and coded for thematic content using coding protocols outlined by 
Auerbach and Silverstein (2003). Two separate researchers performed the coding process with 
constant checks for accuracy and reliability in coding. The process of coding was performed using 
open, axial, and selective coding (Auerbach & Silverstein, 2003). We used open coding to identify 
and describe the repeating ideas found in the text with consideration to the research focus and the 
theoretical framework of the study. We grouped these repeating ideas into logical and coherent 
groups. We then conducted axial coding, in which we examined how the categories might be related 
to each other. During this phase, we connected categories with subcategories. The final step in the 
analysis was selective coding where we renamed the themes and situated them within the 
theoretical framework of the study.  

Rigor and trustworthiness were established for this study through measures of credibility, 
transferability, dependability, and confirmability (Harrison, MacGibbon, & Morton, 2001). To 
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establish credibility, we used an outside source to review the transcription and coding for 
validation. We also utilized member checks and used a reflective journal to help identify any 
research biases. Transferability was attained through the use of purposive sampling for maximum 
variation of characteristics of the participants as well as the use of rich, thick descriptions of the 
participants and their context (Maxwell, 2005).  Finally, dependability and confirmability were 
established through an audit trail, the use of a reflective journal throughout the process, and 
receiving approval of the findings from participants (Denzin & Lincoln, 2011). 

Findings 

Participants identified several motivating influences regarding their decision to major in 
agricultural education. Five themes with corresponding sub-themes developed through the analysis 
of the data, which included, 1) socializer influencers, 2) social value 3) passion for agriculture, 4) 
alignment with personal values, and 5) agricultural education factors. 

 Theme 1: Socializer Influencers 

Most of the participants spoke about key individuals who influenced their decision to 
pursue agricultural education. Each of the participants talked about key individuals, most of which 
they had close relationships with, encouraged them to pursue agricultural education. The 
encouragement was not always verbal, however, as many participants spoke about how they 
experienced or witnessed an agriculture teacher’s impact on others, instilling a desire to be that 
same type of person. These key influencers that were spoken of by the participants included spouse, 
FFA advisor, extension agent, former teacher, and close relative.  

Despite encouraging influences, participants also spoke of social pressure from individuals 
discouraging them from pursuing a degree in agricultural education. The participants shared that 
others had a negative opinion of teaching as a profession, mostly because of the lack of pay. One 
participant said, “That is always what you hear, you don’t want to be a teacher, you don’t make any 
money.” Despite the social pressures discouraging these participants from pursuing a degree in 
agricultural education, other factors seemed to outweigh the opinions about teachers’ salaries. One 
participant stated, “Regardless of cash that comes in or everybody else’s opinion of educators, I’m 
going to be a teacher, I don’t care what they think of it.” The same student continues, “Regardless 
of the people that told me don’t do it, I thought of it representing something big or something better, 
like agricultural education can be.” This altruistic attitude emerged in the data as the second theme.  

Theme 2: Social Value 

A second theme emerging from the data was social value. The participants seemed to all 
convey a sense of altruism as they talked about why they want to become agriculture teachers. To 
the participants, being an agriculture teacher means exerting a positive influence in the lives of 
young people. This idea is what drives them to pursue a degree in agricultural education. The 
following participant statements support this theme:  

 “As an agriculture teacher, you’re also an advisor so you get to develop those 
relationships, you’re more than just a teacher, you get to have an influence.” 

 “Being a part of something huge but still being able to make a difference, an impact on an 
individual level was probably what influenced me to become a teacher.” 

  “Agriculture teachers are not teachers, they’re advisors, they’re life coaches, they’re 
mentors, they’re always there for you. That’s why I want to teach agriculture.” 
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Students mentioned they didn’t want to teach any other subject because agricultural 
education provides unique relationships and better opportunity to impact students’ lives than any 
other subject. One student stated, “…The opportunities we get to spend with our students. We get 
to do professional development with our high school students. A lot of high school students don’t 
get to experience that just through their classes. They get that through FFA, they get that through 
hands-on agriculture courses. We get to know our students better, we spend more time with them 
and we get to know their families.” Another reason these participants are motivated to teach 
agriculture is their passion for it, which is the third theme.  

Theme 3: Passion for Agriculture 

A third theme that emerged from the data was the participants’ passion for agriculture and 
their desire to share that passion with others. Because of their passion for agriculture, many of the 
participants described themselves as advocates and explained the best way to be an advocate was 
by teaching youth about agriculture. The following statements support this theme: 

 “It’s [agriculture] my passion. How cool is it that I can share my passion every day? I get 
to teach agriculture; I get to be a part of agriculture every day in the classroom.”  

 “I can share my passion for agriculture with others through being a teacher and get just as 
much enjoyment as any other profession can bring while moving agriculture forward and 
bettering the world and our community.”  

 “I want to be an advocate for agriculture, and that’s why I changed my major.” 

Theme 4: Alignment with Personal Values 

A fourth theme that emerged was alignment with personal values. This theme describes 
how teaching agriculture seems to fit nicely within the goals and values of each of the participants. 
The participants spoke about job security and the opportunities for family and leisure as an 
agriculture teacher. Many of the participants shared their feelings about their future and the type of 
life they want to live. They spoke mainly about their hopes to spend time with their future families 
as well as hobbies they can enjoy while working as an agriculture teacher. Most of the participants 
felt that being an agriculture teacher would allow them to pursue a lifestyle that aligned with their 
personal values and goals. Participants stated: 

 “How many teachers get to bring their kids to activities? And you get to do fun things over 
the summer and your family is invited.” 

 “I could be an agriculture teacher, have a career, and still keep all of those things I worked 
hard for in high school and still keep them going as hobbies.”  

 “My agriculture teachers showed me how their career worked so well with their goals and 
hobbies and all their other stuff that they do, which made me realize I could do it too.” 

Theme 5: Agricultural Education Factors 

A fifth and final theme that emerged was the influence of agricultural education factors, 
which shaped the participants’ perceptions about teaching agriculture. One of the questions guiding 
this study was the way in which participation in the high school agricultural education program 
influences students’ motivation to pursue agricultural education as a major. Participants in this 
study continually referred to specific instances from experiences related to their participation in 
agricultural education in high school. This theme and sub-themes help to explain how participation 
in school-based agricultural education programs influenced these students’ decisions to pursue a 
degree in agricultural education. This theme was broken into four sub-themes, which include 
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agriculture teacher encouragement, FFA events, increased self-efficacy through a quality program, 
and post-high school opportunities.  

Agriculture Teacher Encouragement. Most participants spoke in some way about how 
their agriculture teacher was influential in their decision to pursue a degree in agricultural 
education. Though these participants went through agriculture programs that were vastly different, 
their experiences of their agriculture teachers encouraging them and talking to them positively 
about agricultural education as a career was a unifying characteristic among the participants. 
Participants were encouraged by their agriculture teachers in many ways including explicitly 
encouraging them to consider becoming an agriculture teacher, speaking positively about their jobs 
as agriculture teachers, showing students the joy that comes from teaching, and taking personal 
interest in their students’ lives. The following participant statements support this idea:   

 “It was originally my ag teacher who put the idea of agriculture education in my mind.” 
 “I spent a few afternoons, a few days chatting with my advisor and talking to him about his 

experience as a teacher, and it was at that point that I decided that I wanted to be an 
agriculture teacher, and I’ve stuck with it ever since.” 

 “My agriculture teacher related it to me that I could be an agriculture teacher…” 

Despite these positive encouraging teachers, some of the participants shared moments from 
their high school experiences that were not so positive in nature. The participants shared how some 
of these moments or experiences made them think to themselves, “If I became a teacher, I would 
not do it like this…” At the time, some of the participants never thought about becoming an 
agriculture teacher, but as they entertained the thoughts of how they would do things differently, 
they seemed to open a window of opportunity for a career in agricultural education. One student 
recounts, “I saw where the program could be and I lived through what it wasn’t and I wanted to 
change that in another kid’s life.” Another student stated, “If you have a crummy agriculture teacher 
like mine, you lose that opportunity and that potential to influence a kid to do good and be 
successful in life…I want to be able to make that difference in that kid’s life, so they don’t have 
the experience I did, so that they would have a better experience.” 

FFA events participation. Many participants identified specific moments in their life 
when they made the decision to become agriculture teachers, or when they decided agricultural 
education could be a possible career path for them. Many of these moments happened at FFA events 
away from the local school. Participants mentioned the State FFA Convention, National 
Convention, CDE events, and Teach-Ag workshops as catalysts for their motivation to pursue a 
career in teaching agriculture. For some, these events completely changed their perception of 
agricultural education. The following participant statements support this idea:  

 “I also think the bus rides to and from conventions and contests—getting to know my 
agriculture teacher—that has just really solidified it all for me.”  

 “I was sitting at National Convention…and they did this campaign on Teach-Ag…and it 
just hit me at that moment that teaching agriculture is what I was supposed to do.” 

 “The big thing that got me was my ninth grade year when I went to nationals as an 
Agriscience Fair participant. And then as soon as I saw nationals I was hooked because it 
was something so big, it was an organization that was huge that each person in the 
organization can make a difference in.” 
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Self-efficacy through a quality program. Participants shared how their agricultural 
education program provided them with skills, experiences, and confidence that would enable them 
to be successful as agriculture teachers. One student said, “The things I learned, the growth that I 
saw in myself, prepared me to be an agriculture teacher. If it wasn’t for that, I don’t think I would 
have the public speaking skills or the necessary requirement for this kind of a career.” For some 
students, participating in learning experiences through the FFA instilled in them a desire to share 
those same learning experiences with others. One student talking about his SAE experiences with 
showing livestock at the fair stated, “I learned what I needed to learn in class to make my SAE 
successful…and I really wanted to share it with people, I wanted to give that type of opportunity 
to other folks.” For some students, a quality agricultural education program helped them develop a 
personal connection, a deeper appreciation, and passion for agricultural education, which then 
spurred their desire to stay connected with agriculture and agricultural education in the future. 
Although there was little evidence in the data to suggest SAE had a direct impact on students’ 
choice to become agriculture teachers, it did seem to influence their decision to stay connected to 
agriculture. One student stated, “Because I loved my SAE project, you know, it directed me towards 
a career in agriculture.” 

Post-high school opportunities through agricultural education. Participants spoke 
about the many doors that were opened to them after high school graduation because of their 
participation in agricultural education. The post-high school opportunities these participants spoke 
of included an internship with a local extension agent, serving as an FFA state officer, and working 
with the local agriculture program during the summer as an intern. These opportunities helped keep 
the students connected to agricultural education in some way. Most of these participants had not 
made up their mind to teach agriculture until they participated in these post-high school 
experiences. Each of the participants shared how the opportunities to teach and do what agriculture 
teachers do were the solidifying moments. One student who served as a state officer spoke about 
the opportunity to teach other students in a classroom. He stated, “I had the opportunity [to teach] 
and to see that half-second gleam in their eyes, the fact of seeing that light bulb moment behind 
that kid’s eye… in the classroom, that made it worth it for me, that really drew me in completely. 
That solidified my decision.” Another student recounted how her internship with the local 
agriculture program over the summer solidified her desire to be a teacher. She said, “That [summer 
internship] made me one hundred percent sure that I knew that’s [teach agriculture] what I wanted 
to do.” Finally, one student speaks of her internship with an extension agent who had taught 
agriculture for a time, she said, “He’s [extension agent] just what changed my mind. He told me 
how good of an experience he had while he was an agriculture teacher.” These opportunities to 
interact with others in an agricultural education context were available to these students because of 
their agricultural education participation. 

Discussion, Conclusions and Recommendations 

This research study is limited in scope because of the small number of participants, limiting 
the generalizability of the findings (Maxwell, 2005). While this study may have the potential to be 
transferable to other settings, we do not attempt to generalize beyond the seven agricultural 
education students in this study. Based on the findings of this study, we discovered five primary 
reasons participants were motivated to pursue a career teaching agriculture. These included: (a) the 
encouraging influence of individuals within their social structure; (b) a strong desire to be a positive 
influence in the lives of students; (c) passion for agriculture and a desire to share that passion with 
others; (d) recognition of an alignment of teaching agriculture with personal values; and, (e) the 
influence of agricultural education program factors. 
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Participants in this study indicated key individuals, including their agriculture teachers, 
provided encouragement to select agricultural education as a major and to enter the teaching 
profession. Similarly, Park and Rudd (2005) found that encouragement from agriculture teachers 
is a positive factor in agricultural education career decisions. These findings are also congruent 
with those of previous studies on teaching career decision-making (Hayes, 1990; Hillman, 1994; 
Lawver & Torres, 2012; Reid & Caudwell, 1997). Some participants indicated feeling social 
pressure not to teach and encouragement to pursue a more lucrative profession, but these teachers 
were not easily discouraged from teaching (Lawver & Torres, 2012). The influence of significant 
individuals on career decision identified in this study, both encouraging and dissuasive, align with 
the socialization influences component of the FIT-Choice® framework (Watt & Richardson, 2007). 
Personal encouragement of students to become agriculture teachers, speaking positively about the 
job, and showing students the joy that comes from teaching agriculture are important in influencing 
potential teachers. We echo the recommendation of Park and Rudd (2005) to agriculture teachers 
that “employing encouraging attitudes and behaviors, agriscience teachers could help recruit new 
teachers into the profession” (p. 91). Further, we recommend agriculture teachers identify students 
who show potential for becoming good agriculture teachers and then explicitly encourage them to 
consider agricultural education as a career. We would encourage state staff to utilize the National 
Teach Ag Campaign as a vehicle for teachers to positively encourage students towards a career in 
agricultural education.  

A strong desire to be a positive influence in the lives of students surfaced as a primary 
factor in the career decision-making process for the participants in this study. Participants shared 
their desire to make a difference in lives of students, their desire to make a social contribution, and 
their excitement to work with youth in order to positively influence their lives. This aligns with 
research in agricultural education that found working with young people and making a social 
contribution is a factor in the decision to teach agriculture (Hillison et al., 1987; Lawver 7 Torres, 
2011; Lawver & Torres, 2012). Research outside of agricultural education has also produced 
similar findings (Kyracou & Coulthard, 2000; Lortie, 1975; Reid & Caudwell, 1997). The FIT-
Choice® model (Watt & Richardson, 2007) described this factor as a social utility value in which 
individuals have a strong desire to make a social contribution, enhance social equity, positively 
influence the lives of youth, or give back to society. The opportunities provided to agriculture 
teachers to positively influence the lives of students should be highlighted to those who are 
exploring a career in agricultural education. Agriculture teacher educators must be honest with 
students about the challenges of the profession but also remind them of the benefits including the 
potential impact on next generation, opportunities for a good lifestyle, and opportunities to fulfill 
personal goals and values. This can be accomplished by sharing examples and by inviting current 
teachers to serve as guest speakers highlighting the positive aspects of the profession. These 
practices should also be included in teacher induction programs to help in-service teachers maintain 
their focus on why they chose the profession, even though at times it is challenging and 
discouraging. 

Participants expressed a passion for agriculture and a desire to share that passion with 
others. Several participants mentioned a desire to be an advocate for agriculture through teaching. 
Vincent et al. (2012) found students of color were motivated to choose agricultural education as a 
major for similar reasons. Interestingly, participants did not express as much of a passion for 
teaching as they did about agriculture (Harms & Knobloch, 2005; Lawver & Torres, 2011; Lawver 
& Torres, 2012). Perhaps this is because the participants had limited experiences in teaching but 
many more experiences with agriculture. An intrinsic passion for agriculture is congruent with the 
intrinsic value component of the FIT-Choice® model (Watt & Richardson, 2007). Because these 
students enjoy the subject matter in agriculture and enjoy being a part of the agricultural industry, 
they are intrinsically motivated to be involved with it as a career.  
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The realization that teaching agriculture aligned with participants’ personal values, 
particularly related to lifestyle, family, and hobbies, emerged as a factor influencing the decision 
to teach agriculture. The FIT-Choice® model (Watt & Richardson, 2007) described this factor as 
a personal utility value in which individuals find value in job security, time for family, and job 
transferability. Participants in this study primarily indicated concern about time for family and 
personal interests and hobbies. Not consistent with other studies in agricultural education (Lawver 
& Torres, 2011), job security and job transferability were not mentioned by the participants. These 
students decided to teach agriculture because they saw modeled by their agriculture teachers that 
they could have time for family and hobbies while teaching, not because of job security. Family 
time and hobbies are potentially important values to many students and should be highlighted as a 
benefit of being an agriculture teacher.  

Participants’ own experiences in agricultural education changed their perceptions about 
teaching agriculture and were identified as key factors in career decision. These findings are 
supported in the agricultural education literature (Arrington, 1985; Cole, 1984; Edwards & Briers, 
2001; Hillison et al., 1987). The influence of prior teaching and learning experiences aligns with 
the socialization influences component of the FIT-Choice® framework (Watt & Richardson, 2007). 
Further, these prior experiences in agricultural education helped shape the participants’ self-
perception or self-efficacy of their ability to teach agriculture. Park and Rudd (2005) found program 
quality was key to recruiting students. Therefore, agriculture teachers should try to develop 
programs that are well-rounded and give students a variety of opportunities. Our findings support 
this idea because participants spoke about the influence of out-of-school FFA events, post high 
school opportunities that were available to them, and personal development through participation 
in various FFA activities on their career decision. It is especially crucial to get as many students to 
district, state, and national FFA events, as these were identified as catalysts and key moments in 
participants’ motivation to select agricultural education as a career. Additionally, we recommend 
agriculture teachers, state staff, and agriculture teacher educators provide post-high school 
opportunities connected to agricultural education. These opportunities might include working in 
schools as a paraprofessional in agricultural education or volunteering to help prepare students for 
competitive events. 

Involvement in agricultural education programs influenced the other themes identified. 
Examples of this include: (a) putting them in contact with key individuals who encouraged them to 
become agriculture teachers; (b) making them self-aware of the positive impacts agricultural 
education had on their lives; (c) teaching them the value of service towards others; (d) helping them 
develop a deep-rooted passion for agriculture; and (e) helping them see how being an agriculture 
teacher aligns with their own personal values and goals and could be a worthwhile and rewarding 
profession to pursue. State and national FFA leaders are encouraged to add components to state 
and national conventions that encourage students to consider agricultural education as a career. 
Activities might include workshops to encourage teaching as a profession or an agricultural 
education career development event. These opportunities can help students experience positive 
aspects of agricultural education teaching as a career and can show how the career may align with 
their personal values and goals. We recommend resources from the National Teach Ag Campaign 
(e.g., STAR grants) be utilized by state and national leaders in their efforts to develop workshops 
and other activities for students.  

Some components of the FIT-Choice® model were not discussed by the participants in this 
study, including task perceptions (e.g., task demand and task return) related to teaching agriculture. 
Although agricultural education is a demanding and highly technical field, this area was not 
mentioned as a reason participants chose to pursue agricultural education. Social status and salary 
were not mentioned as reasons for choosing agricultural education as a career. Disparately, other 
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studies in agricultural education have found that the perception of financial stability and status as 
an agriculture teacher are significant factors for selecting agricultural education as a major (Hayes, 
1990; Lawver & Torres, 2012; Vincent et al., 2005). The selection of agricultural education as a 
fallback career was mentioned by participants, and the fact that three of the participants changed 
their major from something else to agricultural education further substantiates this factor (Lawver 
& Torres, 2012). However, it did not emerge as a central theme.  

Using the findings and conclusions of this study, and based on the FIT-Choice® model 
(Watt & Richardson, 2007) a conceptual model for factors influencing agricultural education 
students’ choice to pursue a career in agricultural education has been developed (see Figure 1). 
This model is similar to the Ag Ed FIT-Choice model (Lawver, 2009; Lawver & Torres, 2012), 
however, this model captures specific components of school-based agricultural education that 
influenced the participants in this study to choose to pursue a career in agricultural education. Those 
specific factors of school-based agricultural education are absent in the previous Ag Ed FIT-
Choice® model. Therefore, to increase generalizability, we recommend further research, including 
replication of this study in other states and regions, exploring how school-based agricultural 
education programs influence preservice teachers’ choice to teach agriculture.   

 

 

 

 

 

 

 

 

 

 

Figure 1. Conceptual model for career choice in agricultural education, based on findings of this 
study and adapted from the Ag Ed FIT-Choice® model (Lawver, 2009; Lawver & Torres, 2012). 

We also recommend additional research be conducted on the influence of SAE programs 
in the decision to teach agriculture. While the SAE program was not identified as a theme directly 
influencing the career decision, it did seem at least secondarily related as part of the complete 
program of agricultural education. Perhaps SAEs have more of an influence on students’ choices 
of other agricultural careers than they do agricultural teaching. We further recommend that 
additional studies be conducted that include students from more diverse backgrounds (Lawver & 
Torres, 2012; Marx et al., 2017). The participants in this study all had backgrounds in rural or 
suburban school-based agricultural programs and were all FFA members. What influences students 
who come from more urban schools or students with little agricultural education background to 
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choose agricultural education as a career? These are pertinent questions if agricultural education is 
to be more representative of the population and able to serve a more diverse student population 
with less traditional background in agriculture. 
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Applying Eye-Tracking Research in Education and 
Communication to Agricultural Education and 
Communication: A Review of Literature 

Holli R. Leggette1, Amber H. Rice2, Candis Carraway3, Marshall A. Baker4 & Nathan Conner5  

Abstract 

The purpose of this integrative literature review was to synthesize the eye-tracking literature 
related to education and communication in the Social Sciences Citation Index (SSCI) to formulate 
a conceptual model and develop a research agenda that guides eye-tracking research in 
agricultural education and communication. To do so, we reviewed the literature to identify basic 
elements of eye-tracking research, examined specific variables related to eye-tracking research, 
and synthesized the findings into a conceptual model. We found and reviewed 77 articles published 
between 2010 and 2016 within education (56) and communication (21). Research implications for 
agricultural education included an examination of classroom management practices, a comparison 
of novice and experienced instructors, and an exploration of educational settings. Research 
implications for agricultural communication included tracking fixation and frequency of eye 
movement when viewing advertisements and understanding the relationship between brand 
placement and buying decisions. Synthesizing the research in education and communication, we 
identified the audiences, concepts, environments, and variables related to eye tracking that could 
be investigated within agricultural education and communication. In conclusion, we found a lack 
of agricultural education and communication studies cited in the SSCI, eye-tracking technology 
provides variables to support a multivariate approach in agricultural education and 
communication, and eye-tracking equipment is expensive, which may limit diffusion in some 
settings.   
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agricultural communication 
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Introduction 

Individuals learn and consume information using their eyes, and such information often 
becomes the “window into observers’ visual and cognitive processes” (Salvucci & Goldberg, 2000, 
p. 71). From a physiological perspective, learning happens as neurological changes occur within 
the brain (Bruer & Greenough, 2001; Lichtman, 2001; Merzenich, 2001). As the brain processes 
information from the external environment, the brain decides how the processed information is 
used (Ormrod, 2008). The brain is a complex organ containing more than 100 billion neurons 
(Goodman & Tessier-Lavigne, 1997; Siegel, 1999), and those neurons are more likely to survive 
with access to new learning experiences (Gould, Beylin, Tanapat, Reevesm, & Shors, 1999; Leuner 
et al., 2004). Brain research shows learning does not stop during adolescence and learning/cognitive 
development is a lifelong process (Brown & Bjorklund, 1998; McCall & Plemons, 2001).  

Within social science, scientists have studied cognitive development using eye-tracking 
(Lai et al., 2013). Havanki and VandenPlas (2014) suggested that “eye tracking collects information 
about eye movements and provides methods for analyzing a viewer’s visual attention patterns” (p. 
193). Eye tracking can be described using a) fixation, b) fixation duration, c) total fixation duration, 
d) saccade, e) smooth pursuit, f) regress, and g) scanpath. Fixation describes the process in which 
an individual pauses and focuses on one thing, and fixation duration and total fixation duration 
measure fixation length as one measures the total time of fixation during the trial and the other 
measures the total time of fixation on a specific region of interest (Havanki & VandenPlas, 2014). 
According to Havanki and VandenPlas (2014), the saccade describes the “rapid eye movements 
between fixations lasting between 10 ms and 100 ms,” and the smooth pursuit describes the “slow 
eye movements that keep an image stationary on the fovea [central vision]” (p. 194). If an individual 
goes back to view previous objects, he or she is regressing. The scanpath is the profile describing 
an individual’s fixations and saccades (Havanki & VandenPlas, 2014). 

Eye tracking provides scientists with a method to investigate “behaviors that are difficult 
to articulate” (Havanki & VandenPlas, 2014, p. 200) using many different types of statistical tools. 
Eye-tracking studies produce mass amounts of data that are inclusive of multiple variables, but the 
data is limited to viewing patterns and does not include “attention, understanding, or interest” 
(Havanki & VandenPlas, 2014, p. 202). As an example, a scientist can collect as much as 600,000 
data sets from one person in five minutes, which can be analyzed using ANOVA, MANOVA, and 
multi-linear regression (Havanki & VandenPlas, 2014). Therefore, using eye-tracking technologies 
provides scientists with opportunities to move beyond descriptive statistics and toward a 
multivariate approach (Mou & Shin, 2018; Rusch, Korn, & Gläscher, 2017; Stevens, 2009).   

One of the disadvantages of eye tracking is the cost, both in terms of the monetary value 
of the equipment and the time and attention needed to conduct rigorous eye-tracking studies 
(Havanki & VandenPlas, 2014). Although the traditional eye-tracking technology is often an 
infrared camera attached to a computer monitor (Poole & Ball, 2006) or portable goggles, scientists 
must also have a desktop computer to analyze the large data sets and run multivariate statistics, a 
lab with space for the technology, a maintenance contract, and staff training (Havanki & 
VandenPlas, 2014). In addition, the technology is not free from technical issues, which require time 
and money to repair.  

Yet, eye-tracking technology is effective when measuring “where a person is looking at 
any given time and the sequence in which the person’s eyes are shifting from one location to 
another” (Poole & Ball, 2006, p. 211) as movements of the eye give insight to where individuals 
focus their attention (Just & Carpenter, 1980). Measuring the usability of visual-based information 
with eye-tracking technologies is objective in nature and can provide valuable information for 
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designing and developing visual information or activities. For instance, measuring eye movements 
could lead to a better understanding of cognitive processes related to reading comprehension 
(Rayner, Chace, Slattery, & Ashby, 2006) and visual perception (Liversedge & Findlay, 2000).  

Although eye-tracking technologies can measure how the brain receives and perceives 
visual stimuli, an important component of agricultural education and communication, studies using 
eye-tracking technologies as a method of measurement are limited within these disciplines. Yet, 
the potential for such studies is vast, substantiating the need for a synthesis of literature to guide 
future research in eye tracking and its applications in agricultural education and communication. 
Therefore, the purpose of this integrative literature review was to synthesize the eye-tracking 
literature related to education and communication in the Web of Science Social Sciences Citation 
Index (SSCI) in an effort to formulate a conceptual model and develop a research agenda that guides 
eye-tracking research in agricultural education and communication. The purpose of this study 
aligns with priority two of the 2016–2020 National Research Agenda—new technologies, 
practices, and production adoption decisions (Roberts, Harder, & Brashears, 2016). Three 
objectives guided the study: 

1. Review the literature to summarize eye-tracking research in the broad disciplines of 
education and communication.  

2. Identify variables related to eye-tracking research in the broad disciplines of education 
and communication. 

3. Synthesize the findings to identify potential eye-tracking research studies within the 
profession and to develop a conceptual model for eye-tracking research in agricultural 
education and communication. 

 
Method 

We conducted an integrative literature review to establish a basis for investigating the use 
of eye-tracking technologies across agricultural education and communication. Torraco (2005) 
suggested integrative literature reviews “to address two general kinds of topics—mature topics or 
new, emerging topics” (p. 357). Therefore, because eye-tracking research is an emerging topic in 
agricultural education and communication, we chose an integrative literature review. As scientists 
in agricultural education and communication begin conducting eye-tracking research, Torraco 
(2005) suggested they “would benefit from a holistic conceptualization and synthesis of the 
literature to date” (p. 357). An integrative literature review in this context provides the profession 
with a conceptual model and research agenda to design empirical research.   

Torraco (2005) defined the sample in an integrative literature review as the literature used 
to conduct the study and develop the findings. Thus, in describing the sample, we discuss our 
“strategy for selecting the literature” (p. 360), which included “how it was obtained ... and the 
criteria used for retaining or discarding the literature” (p. 360). To identify the literature base, we 
used the Web of Science Social Sciences Citation Index (SSCI). We chose the SSCI because it 
“delivers to users the most influential scientific research information from the 20th century” 
(Clarivate Analytics, 2018, para. 1). The database includes more than 6.4 million records from top 
journals across 55 disciplines of the social sciences (Clarivate Analytics, 2018). Therefore, because 
of the strength of the database and its vast depth, we found it to be the best place for locating the 
top research articles related to eye-tracking research in education and communication.  

After choosing the SSCI, we set the parameters for the search as literature published 
between 2010 and 2016. We did so for three reasons: eye-tracking literature dates as far back as 
two to three decades, which could produce mounds of data; technology has changed significantly 
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since eye tracking originated; and eye-tracking and biometrics research have evolved into a large 
phenomenon and spans across many disciplines. Because we were interested in the use of eye-
tracking technologies as a research method and variables used in the studies, we determined the 
literature sample must include eye-tracking technologies as a method and must include measureable 
variables.  

Once we set the above criteria, we searched the literature. The SSCI is easy to search and 
allows individuals to design the search as desired. Therefore, we set the parameters noted above 
within the database and began searching using our pre-established search terms. We searched the 
database for eye-tracking literature within education, communication, leadership, and extension to 
ensure our profession was represented holistically. We found substantial literature within the 
education and communication disciplines, but the literature was lacking in leadership and 
extension. The leadership literature was focused on business and did not make a clear connection 
to leadership education. Additionally, literature related to extension was non-existent in the 
database. Therefore, we chose not to include leadership or extension and chose to focus on 
education and communication. It is important to note we searched in the overarching disciplines of 
education, communication, leadership, and extension because we sought to identify eye-tracking 
studies in broader disciplines beyond agriculture.  

First, we searched the educational database. We searched the database using the keyword 
eye-tracking and education, which yielded 85 articles. SSCI includes a discipline list that allows 
an individual to search a specific discipline, but we were not able to do so because the SSCI did 
not have one category for education. Therefore, we simply used eye-tracking and education as a 
way to pull articles from all types of journals. Of the 85 articles, we excluded 29 articles that were 
not empirical research (e.g., editorials) or were not related to education or learning (e.g., surgical 
procedure), leaving 56 usable articles.  

Second, we searched the communication literature base. For communication, we searched 
communication specific journals because the SSCI had one category for communication. Choosing 
this category helped us narrow our search to communication-specific journals. Using the keyword 
eye-tracking yielded 33 articles. We did not include communication in the search term because we 
narrowed our search to communication when we chose the communication category, which the 
education search did not allow us to do. We excluded 12 articles from the communication search 
because they were not empirical research articles, which left us with 21 usable articles. We found 
one article that was duplicated in our searches between education and communication. We included 
this article in both tables as it was generated independently using the search criteria set forth for 
each discipline.  

Third, we searched the SSCI database for articles related to leadership education. We 
searched the database using leadership and eye-tracking because the SSCI database did not have a 
category for leadership. Our search did not yield any articles related to leadership education—as 
the articles focused more on business or educational leadership.  

Fourth, we searched the SSCI database for extension. We searched the database using 
extension and eye-tracking because the SSCI database did not have an extension category. Our 
search did not yield any articles related to extension. Many of the articles included the word 
extension but were not focused in the context of 1862 land-grant extension.  

Therefore, our search of the SSCI database for articles related to education and 
communication yielded 118 articles that had potential to be included the study. We read each of 
the 118 articles and noted each one’s applicability to education or communication. During this 



Leggette, Rice, Carraway, Baker & Conner Applying Eye-Tracking Research… 

 

Journal of Agricultural Education 83 Volume 59, Issue 2, 2018 

stage, we excluded 41 articles from the sample because they did not meet the criteria. Therefore, 
we had 77 usable eye-tracking articles related to education and communication.  

We synthesized the purpose of each article and identified the measurable variables. We 
classified eye-tracking variables as fixation, saccade, or both according to the type of eye 
movement measured (Lai et al., 2013). Additionally, we classified the scales of measurement used 
during eye-tracking as temporal, count, spatial, or any combination of the three (Lai et al., 2013). 
Torraco (2005) noted “Various aspects of the literature can be reviewed with more or less scrutiny” 
(p. 361). Therefore, we established our literature review by analyzing the literature, examining the 
variables, and synthesizing the findings.   

We formulated the research questions based on the potential direction for new emerging 
research and on prior eye-tracking research conducted within the broad disciplines of education 
and communication. Such methods follow Torraco’s (2005) recommendations as “the research 
agenda should pose provocative questions (or propositions) that give direction for future research” 
(p. 363). Furthermore, to develop the conceptual model, we reviewed current studies in education 
and communication and in the broad agricultural education profession to create a path for the future 
of eye-tracking research within the profession. This, too, follows Torraco’s (2005) 
recommendations: “Alternative models or conceptions proposed by the author should be derived 
directly from the critical analysis and synthesis provided … [establishing] new ways of thinking 
about the topic addressed” (p. 363). 

In reporting, we organized the data according to the disciplines of education and 
communication. Within each discipline, we provided a review of relevant literature and presented 
the research variables. We synthesized our findings from across the literature and presented a 
conceptual model for understanding how eye-tracking research fits into agricultural education and 
communication. We addressed objectives one and two for each area of study before addressing the 
collective implications for agricultural education and communication in objective three.  

Findings 

Objective 1: Review of Literature 

Education. Within the last six years, eye-tracking literature spanned a variety of emphasis 
areas in education. Some studies are specific to the traditional classroom setting while others are a 
broader examination of education, including consumer education (Bonsmann, Celemin, & Grunert, 
2010; Graham, Heidrick, & Hodgin, 2015; Samant & Seo, 2016) and health literacy (Mackert, 
Champlin, Pasch, & Weiss, 2013; Miller & Cassady, 2012). As the focus of this literature review, 
we divided traditional education studies into two groups: studies with students as the participants 
and studies with teachers as the participants.  

Eye-tracking studies using students as the participants often explored students with 
learning disabilities. Specifically, Berget and Sandnes (2015) and Berget, Mulvey, and Sandnes 
(2016) investigated the effects of dyslexia on student performance of information searches using 
web-based search engines. They discovered dyslexia had a negative impact on search performance. 
Results from these studies have the potential to improve future web layout and navigation for 
students (Berget et al., 2016). In addition, recent studies also analyzed gaze patterns of students 
with autism and how autism relates to social difficulties and challenges (Falck-Ytter, 2015; Hanley 
et al., 2015). These studies can provide valuable information to teachers and administrators on the 
optimum learning conditions for students with a variety of learning disabilities.  
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Additionally, scientists have studied image interpretation and its effect on student cognitive 
load (Mills et al., 2016) by examining pupil dilatation in students (Stuijfzand et al., 2016) and 
studied cognitive engagement of students during science instruction (Miller, 2015). Often in 
conjunction with the variable of cognitive load, scientists explored mental rotation because of the 
manifestation of mental rotation in the participants’ eyes (Roach, Fraswer, Kryklywy, Mitchell, & 
Wilson, 2015; Xu & Franconeri, 2015). However, despite recent developments and applications for 
eye-tracking technology, limitations still exist. Miller (2015) found eye-tracking measures were 
still insufficient to gauge mind-wandering and emotional arousal, which are two areas in need of 
further exploration in studies pertaining to cognitive engagement and cognitive load.  

The majority of eye-tracking studies in education were conducted in the content areas of 
English and reading with some science education literature related to student comprehension of 
content. Cullipher and Sevian (2015) and Williamson, Hegarty, Deslongchamps, Williamson, and 
Schultz (2013) explored students’ reasoning and understanding of complex chemistry concepts. 
They postulated eye-tracking could be a useful method to reveal underlying assumptions about 
science concepts that are more difficult for students to comprehend. Furthermore, Kragten, 
Admiraal, and Rijlaarsdam (2015) measured fixation time on interest areas to explore students’ 
brain activity while examining biological diagrams (e.g., photosynthesis). Students found meaning-
making with the process arrows in the diagrams to have significant impact on their comprehension 
(Kragten et al., 2015). Any education discipline in which visual representations are crucial for 
learning and understanding could benefit from further examination.  

Other scientists used different branches of science when studying eye tracking, including 
Chen et al. (2014) who examined student computer-based assessment performance in physics, and 
Tsai, Hou, Lai, Liu, and Yang (2012) who researched university students how students answered 
multiple choice science problems. Finally, elementary science combined science and reading to 
examine fourth grade students’ cognitive processes and learning strategies for reading textbooks in 
biology. Combining reading comprehension with particular content areas is an innovative way to 
explore the impact of readings and resources (Jian, 2015). Agricultural education could serve as 
the context for a similar study focusing on commonly used textbooks and other resources specific 
to the discipline. 

In addition, scientists conducted multiple studies in healthcare professional education 
fields: general medicine (Stuijfzand et al., 2016), radiology (Kok et al., 2016), paramedicine (Mills 
et al., 2016), occupational therapy (MacKenzie & Westwood, 2015), anatomy (Zumwalt, Iyer, 
Ghebremichael, Frustace, & Flannery, 2015), and anesthesia (Schulz et al., 2011). As a result, 
multiple healthcare education settings have incorporated eye-tracking technologies to improve 
educational techniques in their training programs. Browning et al. (2016) claimed eye-tracking 
technology provided a unique avenue for evaluating clinical practice and had the potential to 
provide additional perspectives on clinical situations, leading to improved learning. Mills et al. 
(2016) claimed eye-tracking technologies combined with other measurements, such as heart rate, 
could measure beginning students’ cognitive load and anxiety during clinical simulations.   

Research with teachers as the participants used eye-tracking technologies to measure 
classroom and behavior management strategies as variables. For example, Cortina, Miller, 
McKenzie, and Epstein (2015) compared novice and expert teachers and discovered expert 
teachers’ possessed superior classroom monitoring skills. Based on this, they recommended using 
mobile technology to provide feedback during the professional development of practicing teachers 
and suggested further exploration into deciphering the meaning between teacher eye movements 
and classroom interactions and atmosphere (Cortina et al., 2015). Wolff, Jarodzka, van de Bogert, 
and Boshuizen (2016) explored novice and experienced teachers’ perceptions of various classroom 
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management scenarios. Experienced teachers were more focused on areas of the classroom where 
students provided relevant information or where an incident was more likely to occur while novice 
teachers scattered their focus throughout the classroom. They postulated effective classroom 
management may not be based on teachers seeing the incident but if they have the experience to 
decide if the incident is worthy of attention (Wolff et al., 2016).  

Furthermore, other scientists explored classroom management of novice and experienced 
teachers, many using think-aloud techniques in conjunction with eye-tracking techniques (van de 
Bogert, van Bruggen, Kostons, & Jochems, 2014). Dougusoy-Taylan and Cagiltay (2014) analyzed 
expert and novice teachers’ concept mapping processes, which has the potential to inform teacher 
educators on ways to instruct preservice teachers. The comparison of classroom management 
techniques was not limited to secondary education. Scientists within medical education have also 
conducted studies examining how experts comprehend medical visualizations and they transfer 
their knowledge of those visualizations (Gegenfurtner & Seppanen, 2013).  

In summary, eye-tracking research can contribute to the evaluation of educational 
strategies by shedding light on students’ learning and behavior in various educational disciplines, 
including reading, science and, potentially, agriculture. Recent technological advancements in eye-
tracking hardware, software, and equipment have allowed for a decrease in price, rendering this as 
a more feasible tool. Additionally, the movement from lab-confined, eye-tracking testing to the use 
of glasses in the field has allowed for more creative studies capturing eye-tracking in authentic 
environments and is applicable to a variety of age ranges and educational occupations. 

Communication. Eye-tracking studies in communication began in the late 1980s and 
focused primarily on print media. In recent years, however, the increased use of digital media has 
led to an increased use of eye-tracking research. Investigating an individual’s eye movements 
“provide[s] an unobtrusive, sensitive, real-time behavioural [sic] index of ongoing visual and 
cognitive processing” (Henderson & Ferreira, 2004, p. 18). Although eye-tracking is an 
unobtrusive, objective, and direct method to investigate media consumption and measure visual 
elements of media (Boerman, van Reijmersdal, & Neijens, 2015), it fails to tell us why people 
consume media the way they do (Leckner, 2012).  

The human mind is fascinating (Palmer, 1999) as the goals, interests, and expectations of 
an audience determines where their eyes focus on the message and how they consume the 
information (Boeriis & Holsanova, 2012). Messages often enter the human mind through the senses 
and particularly through the eyes where they are grouped, separated, segmented, identified, 
distinguished, perceived, and recognized (Palmer, 1999). However, because many eye-tracking 
studies within communications occur in fabricated settings, the participants may not behave as they 
would in real life situations (Leckner, 2012), which is a downfall of using staged settings for 
empirical research.  

Memory is an important component of communication and, more specifically, advertising 
effectiveness (Delattre & Colovic, 2009; Jeong, Kim, & Zhao, 2011; Lee, Li, & Edwards, 2012). 
Advertising and health communication are two areas of communication that use eye-tracking 
techniques as a primary data collection method because of the importance of attention, retention, 
and recall. As an example, Bol et al. (2016) sought to understand differences, if any, between 
attention and recall in younger and older populations. Their findings revealed older adults were 
more attentive and recalled more information as their exposure to text increased while younger 
adults were more attentive and recalled more information when exposed to cognitive illustrations. 
Yet, illustrations did not increase the time participants spent on the website. 
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Additionally, a 2015 study by Boerman et al. “investigate[d] the influence of different ways 
of disclosing brand placement on viewers’ visual attention, the use of persuasion knowledge, and 
brand responses” (p. 196). Brand placement has caught the attention of many stakeholders (e.g., 
academics, policy makers) because brand placement can distract readers (Cain, 2011). Boerman et 
al.’s (2015) results indicated the combination of text and the brand logo was most effective in 
increasing brand recognition as logos alone were not enough to increase participants’ recognition 
of brands attracting visual attention. Similarly, in a health communication study, Morrow et al. 
(2012) found pictures were an important tool in educating and communicating with low-literacy 
individuals as the pictures improved individuals’ comprehension of text. Yet, to improve 
comprehension, pictures must be relevant to the text. 

Likewise, Mackert et al. (2013) sought to “investigate whether those with different health 
literacy capacities might view information in different ways” (p. 192). Specifically, they were 
interested in why some individuals have low health literacy and some have high health literacy 
even though the two groups had varying levels of socioeconomic statuses. This interest lead to their 
hypothesis: People with low health literacy view health information differently than those with high 
health literacy. Mackert et al. (2013) found that poor health literacy skills correlated with “greater 
duration of fixation on non-relevant information” (p. 192). The study’s outcome can guide 
practitioners as they design information to serve populations with varying socioeconomic statuses.  

Objective 2: Variables Measured Using Eye-Tracking 

Eye-tracking measurements vary depending on the purpose of the research and the 
discipline. Lai et al. (2013) recognized two dimensions to measure eye movement: types of eye 
movement and scales of measurement. Eye movement is classified as fixation (consistent or stable 
eye movement), saccade (eye movement between fixations), or a combination of the two (Lai et 
al., 2013). Additionally, eye movement is measured using three scales: (a) temporal measures the 
amount of time spent focusing on a specific area; (b) spatial measurement is concerned with 
“locations, distances, directions, sequences, transactions, spatial arrangement or relationships of 
fixations or saccades” (p. 93); and (c) count refers to the frequency of eye movements taking place 
(Lai et al., 2013).  

Education. Of the studies conducted in the broad discipline of education and published in 
journals specific to the SSCI, we found 56 studies that measured the fixation variable and 12 that 
measured the saccade variable. Of the 56 studies measuring the fixation variable, 50 measured 
temporal, 46 measured spatial, and 26 measured count (see Table 1). 
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Table 1 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

1 Abrahamson, 
Shayan, Bakker, 
and van der 
Schaaf (2015) 

“Empirically evaluate theoretical models accounting for the 
emergence of concepts from situated sensorimotor activity” 
through “presymbolic manipulation tasks designed to foster 
grounded meanings for the mathematical concept of 
proportional equivalence” (p. ab). 

Fixation – 
temporal, spatial 

2 Balsev et al. 
(2012) 

“Investigate visual attention and concomitant cognitive 
processes of clinicians diagnosing authentic pediatric video 
cases” (p. ab). 

Fixation – 
temporal, spatial 

3 Bansback, Li, 
Lynd, and 
Bryan (2014) 

“Utilize principles of behavioral economics to develop a 
computer application that presents information from 
conventional decision aids in a way that reduces these errors, 
subsequently promoting higher quality decisions” (p. ab). 

Saccade, 
Fixation – 
temporal, spatial 

4 Berget et al. 
(2016) 

Investigate “whether the inclusion of icons in search user 
interfaces enhances performance among dyslexics” in visual 
search tasks (p. ab). 

Saccade, 
Fixation – 
temporal, 
spatial, count   

5 Berget and 
Sandnes (2015) 

“Identify effective search interface design guidelines that 
benefit dyslexic users” (p. ab).  

Fixation – 
temporal, count 

6 Bonsmann et al. 
(2010) 

“Determine how nutrition labeling can affect dietary choices, 
consumer habits, and food-related health issues” (p. ab). 

Fixation – 
temporal 

7 Chen et al. 
(2014) 

“Investigate whether human eye movement dynamics can 
predict computer-based assessment performance (accuracy of 
response) in different presentation modalities (picture vs. 
text)” (p. ab). 

Saccade, 
Fixation – 
temporal, 
spatial, count   

8 Chen et al. 
(2016) 

“Investigate the relationship between affect and e-learning and 
to design an intelligent e-learning system that interacts 
naturally with learners” (p. 217). 

Fixation – 
spatial, temporal 

9 Cortina et al. 
(2015) 

“Investigate whether the distribution of the fixation among 
students was associated with dimensions of the high inference 
CLASS [classroom assessment scoring system] dimensions of 
instructional quality” (p. 394). 

Fixation – 
temporal, spatial 
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Table 1 (continued) 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

10 Cullipher and 
Sevian (2015) 

“Use eye-tracking, along with a think-aloud protocol, to 
examine how students look at the infrared (IR) spectra of two 
substances and relate the molecular structures of these 
substances to their respective IR spectra” (p. 1998). 

Fixation – 
spatial 

11 Dogusoy-
Taylan and 
Cagiltay (2014) 

“Explore how designated experts (subject experts with 
extensive experience in science education and concept 
mapping) and novices (pre-service teachers) establish concept 
map (CM) development processes while considering their 
cognitive processes” (p. ab). 

Fixation – 
temporal, 
spatial, count   

12 Ettenhofer, 
Hershaw, and 
Barry (2016) 

“This study was conducted to examine a novel approach to 
multimodal assessment of visual attention incorporating 
concurrent measurements of saccadic eye movements and 
manual responses” (p. ab). 

Saccade, 
Fixation 

13 Falck-Ytter 
(2015) 

“Non-invasive eye-tracking technology was used to quantify 
the amount of time spent looking at another person’s face 
during face-to-face communication in children with ASD 
[Autism Spectrum Disorder]” (p. ab).  

Fixation – 
temporal 

14 Gegenfurtner 
and Seppanen 
(2013) 

Investigate “whether expert performance and its underlying 
processes transfer to novel tasks within a domain” (p. ab). 

Fixation – 
temporal, count, 
spatial 

15 Graham et al. 
(2015) 

“This study quantifies Nutrition Facts and front-of-package 
nutrition label viewing among American adult consumers” (p. 
ab). 

Fixation – 
temporal, spatial 

16 Hancock and 
Ste-Marie 
(2013) 

“Examine gaze behaviors, decision accuracy, and decision 
sensitivity (using signal detection analysis) of ice hockey 
referees of varying skill levels in a laboratory setting” (p. ab). 

Fixation – 
temporal, count 

17 Hanley et al. 
(2015) 

“Use eye-tracking during real social interaction to explore 
attention to social cues (e.g. face, eyes, mouth) and links to 
social awareness in a group of cognitively able University 
students with autism spectrum disorder and typically 
developing students from the same University” (p. ab). 

Fixation – 
spatial 

18 Harley, Poitras, 
Jarrell, Duffy, 
and Lajoie 
(2016) 

Compare “undergraduate students’ emotions and learning 
outcomes during a guided historical tour using mobile AR 
[augmented reality] applications” (p. ab). 

Saccade, 
Fixation – 
temporal, spatial 
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Table 1 (continued) 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

19 Jarodzka et al. 
(2012) 

Answer the following questions, “Can displaying an expert’s 
eye movements in modeling examples be beneficial for 
learning, and if so, which type of display is more effective in 
terms of attentional guidance and learning?” (p. 817). 

Fixation – 
temporal, 
spatial, count   

20 Jian (2015) Investigate “students’ reading strategies and comprehension of 
illustrate biology texts in relation to adult readers’ 
performance” (p. ab). 

Saccade, 
Fixation – 
temporal, 
spatial, count   

21 Kessels and 
Ruiter (2012) 

“Examine the amount of attention allocation to risk 
information and coping texts on cigarette packages” (p. 2). 

Fixation – 
temporal, spatial 

22 Kok, de Bruin, 
Leppink, van 
Merrienboer, 
and Robben 
(2015) 

Investigate “the effectiveness of three comparison techniques 
in medical students, whom we invited to compare cases of the 
same disease (same-disease comparison), cases of different 
diseases (different-disease comparison), disease images with 
normal images (disease/normal comparison), and identical 
images (no comparison/control condition” (p. ab). 

Saccade, 
Fixation – 
temporal, spatial 

23 Kok et al. 
(2016) 

Investigate “the relationship between systematic viewing, 
coverage, and diagnostic performance” (p. ab). 

Fixation – 
temporal, 
spatial, count   

24 Kragten et al. 
(2015) 

“Examined students' learning activities while studying process 
diagrams, related to their resulting comprehension of these 
diagrams” (p. ab). 

Saccade, 
Fixation – 
temporal, 
spatial, count   

25 MacKenzie and 
Westwood 
(2015) 

“Determine if differences exist in safety ratings and eye 
movements between occupational therapists and non-trained 
matched individuals while viewing domain-specific and non-
domain specific images” (p. ab). 

Saccade, 
Fixation – 
temporal, spatial 

26 Mackert et al. 
(2013) 

“Explore how individuals with different levels of health 
literacy visualize health-related information” (p. ab). 

Fixation – 
temporal, count 

27 McEwen and 
Dube (2015) 

“Explore the relationship between a user’s engagement with 
tablet computers and that user’s cognitive load” (p. 10). 

Fixation – 
temporal, 
spatial, count   
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Table 1 (continued) 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

28 Miller (2014) Explore “the effects of age and preferences on first, the degree 
to which individuals pay attention to weights and % DVs 
when evaluating healthfulness of NFPs; and second, the 
effectiveness of attention, assessed through examination of 
associations between attention and accuracy” (p. 1208). 

Fixation – 
temporal, spatial 

29 Miller and 
Cassady (2012) 

“Using eye-tracking methodology, examined strategies 
associated with deciding which of two NFPs, presented side-
by-side, was healthier. We examined associations among 
strategy use and accuracy as well as age, dietary modification 
status, knowledge, and motivation” (p. ab). 

Fixation – 
temporal 

30 Mills et al. 
(2016) 

“Test the assumption underlying the progressive continuum of 
fidelity for simulation-based education of healthcare students” 
(p. 11). 

Fixation – 
temporal, 
spatial, count   

31 Morrow et al. 
(2012) 

“Explore knowledge effects on comprehension of multimedia 
health information by older adults” (p. ab). 

Fixation – 
temporal, spatial 

32 Mu (2010) “Explore video notetaking behaviors and to examine the effect 
of the new Smartlink design” (p. ab). 

Fixation – 
temporal, spatial 

33 Nussembaum 
and Amso 
(2016) 

Examine “the effects of increasing the social interactivity of 
television on children’s visual attention and word learning” (p. 
ab). 

Fixation – 
temporal, spatial 

34 O’Meara et al. 
(2015) 

“Determine whether the use of eye-tracking technology 
combined with video debriefing techniques has the potential to 
improve the quality of feedback and enhance situation 
awareness (SA) in simulated settings and second to determine 
students’ satisfaction towards simulated learning” (p. ab). 

Fixation – 
spatial 

35 Popelka and 
Brychtova 
(2013) 

“Analyze differences between cognition of classical 
orthogonal maps and their equivalents made with use of 3D 
visualization” (p. 241). 

Saccade, 
Fixation – 
temporal, spatial 

36 Rau, Michaelis, 
and Fay (2015) 

“Identify learning processes that are important for connection 
making between multiple graphical representations in 
chemistry,” “identify visual attention behaviors that indicate 
productive learning processes as students make connections,” 
and “improve students’ learning of important concepts in 
chemistry” (p. 461). 

Fixation – 
temporal, 
spatial, count   
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Table 1 (continued) 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

37 Rihn, 
Khachatryan, 
Campbell, Hall, 
and Behe 
(2015) 

“Investigate the effect on plant attributes on consumer 
purchase likelihood for indoor foliage plants” (p. ab). 

Fixation – 
spatial, count  

38 Roach et al. 
(2015) 

“Explore eye movements and MRA [mental rotation ability], 
during the completion of an adapted, electronic mental 
rotations test (EMRT) where no time limits are imposed” (p. 
358). 

Fixation – 
temporal, 
spatial, count   

39 Samant and Seo 
(2016) 

“Determine the effect of label education on consumers’ 
purchase behavior” (p. ab). 

Fixation – 
temporal, count  

40 Schulz et al. 
(2011) 

Investigate “whether eye-tracking and heart rate registration 
can be used to assess anesthetists’ workload fluctuations 
during full-scale simulator sessions” (p. 44). 

Saccade, 
Fixation – 
temporal, spatial 

41 Stuijfzand et al. 
(2016) 

Investigate “whether measures inherent to image 
interpretation, i.e. human-computer interaction and eye-
tracking, relate to cognitive load” (p. ab). 

Fixation – 
temporal, spatial 

42 Tang, Kirk, and 
Pienta (2014) 

Investigate “complexity factors in stoichiometry word 
problems”, and identify, “students’ problem solving protocols 
by using eye-tracking technology” (p. ab). 

Fixation – 
temporal, count 

43 Tang and Pienta 
(2012) 

“Explore the effect of problem difficulty and cognitive 
processes when students solve gas law word problems” (p. 
ab). 

Fixation – 
temporal, spatial 

44 Tsai et al. 
(2012) 

“Examine students’ visual attention when solving a multiple-
choice science word problem” (p. ab). 

Fixation – 
temporal, spatial 

45 van 
Amelsvoort, 
van der Meji, 
Anjewierden, 
and van der Mej 
(2013) 

“Assess the influence of perceptual cues on reading behavior 
and subsequent retention” (p. ab). 

Fixation – 
temporal, 
spatial, count  

46 van den Bogert 
et al. (2014) 

“Investigate teachers’ visual perception and detection of 
classroom events” (p. ab). 

Fixation – 
temporal, 
spatial, count  
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Table 1 (continued) 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

47 van Gog, 
Verveer, and 
Verveer (2014) 

Compare the “effects on learning of observing a video 
modeling example in which the model’s face is visible or not 
visible and recording participants’ eye movements while 
viewing the videos” (p. 324). 

Fixation –
temporal, 
spatial, count  

48 van Silfhout, 
Evers-Vermeul, 
Mak, and 
Sanders (2014) 

“Focuses on the effects of two text features— coherence 
marking and layout—on students’ cognitive processes and 
mental representations” (p. 1037). 

Fixation – 
temporal 

49 Walhout et al. 
(2015) 

Investigate “the effects of two types of navigational support, 
information tasks with different complexity levels, and learner 
gender on navigation behavior through HLEs, visual 
processing of the navigation menu (as measured by eye-
tracking), and task performance” (p. 220). 

Fixation – 
temporal, 
spatial, count 

50 Wang, Chen, 
and Lin (2014) 

“Examine the spatial abilities of students using eye-movement 
tracking devices to identify and analyze their characteristics” 
(p. ab). 

Fixation – 
temporal, 
spatial, count 

51 Williamson et 
al. (2013) 

Examine “students’ use of ball-and-stick images versus 
electrostatic potential maps when asked questions about 
electron density, positive charge, proton attack, and hydroxide 
attack with six different molecules” (p. ab). 

Fixation – 
temporal, spatial 

52 Wolff et al. 
(2016) 

Investigate “the extent to which experience in the classroom 
influences teachers’ visual perception and subsequent viewing 
strategies” (p. 248). 

Fixation – 
temporal, spatial 

53 Xing and 
Isaacowitz 
(2011) 

“Examine young adults’ and highly educated older adults’ 
attention toward two types of decision-relevant information: 
heuristic cue vs. factual cues” (p. ab). 

Fixation – count 

 

54 Xu and 
Franconeri 
(2015) 

Explore visual cognition by testing the participants’ “capacity 
for keeping features attached to the correct parts during mental 
rotation” (p. 1242). 

Saccade, 
Fixation – 
temporal, spatial 

55 Zhang-
Kennedy, 
Chiasson, and 
Biddle (2016) 

Answer the question, “Do integrated visual-textual-interactive 
education material form a memorable and persuasive approach 
for computer security understanding by altering user 
perception and improving user behavior?” (p. 215).  

Fixation – 
temporal, 
spatial, count   
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Table 1 (continued) 

Purpose of Study and Variables Measured for Education Studies Using Eye-tracking Methods  

ID Authors Purpose 
Variables 
Measured 

56 Zumwalt et al. 
(2015) 

“Investigate whether changes in gaze patterns reflect learning 
by students in a medical gross anatomy course” (p. ab). 

Fixation – 
temporal, 
spatial, count 

  

Communication. Of the studies conducted in the broad discipline of communication and 
published in journals specific to the SSCI, we found 21 studies that measured the fixation variable 
and six that measured the saccade variable. Of the 21 studies measuring the fixation variable, 20 
measured temporal, 14 measured spatial, and 11 measured count (see Table 2). 

Table 2 

Purpose of Study and Variables Measured for Communication Studies Using Eye-tracking Methods 

ID Authors Purpose 
Variables 
Measured 

1 Bassett-Gunter, 
Latimer-
Chueng, Ginis, 
and Castelhano 
(2014) 

Investigate “gain-framed versus loss-framed physical 
activity messages following exposure to health risk 
information” (p. ab).  

Fixation – 
temporal  

2 Boerman et al. 
(2015)  

“Use eye-tracking to estimate viewers’ visual attention 
while watching a program” (p. 197). 

Saccade, Fixation 
– temporal, 
spatial 

3 Bol et al. (2016) “Investigate the relationship between attention and recall 
among younger (<65 years) and older (≥65 years) adults” 
(p. ab).  

Fixation – 
temporal, spatial 

4 Cooke (2010) Determine “how CTA [current think-aloud protocol] 
functions within usability test settings,” and “address three 
areas that have yet to be fully explored: verbalized 
accuracy, verbalized content, and silence/verbal fillers” (p. 
204).  

Saccade, Fixation 
– temporal  

5 Elling, Lentz, 
and De Jong 
(2012) 

Compare concurrent think-aloud protocols and eye-tracking 
observations as use of a valid methodology for types of 
verbalizations. 

Saccade, Fixation 
– temporal, 
spatial, count 
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Table 2 (continued) 

Purpose of Study and Variables Measured for Communication Studies Using Eye-tracking Methods 

ID Authors Purpose 
Variables 
Measured 

6 Gidlöf, 
Holmberg, and 
Sandberg (2012) 

“Investigate (1) potential exposure, (2) actual exposure, and 
(3) perceived exposure to online advertising in Swedish 15-
year-olds” and “capture the teenagers’ natural online 
behavior” (p. ab). 

Fixation – 
temporal, spatial, 
count 

7 Hartmann, 
Apaolaza, and 
Alija (2013) 

“Presents a theoretical framework hypothesising [sic] that 
nature imagery presented in an advertisement enhances 
cognitive advertising message elaboration and memory” (p. 
ab). 

Fixation – 
temporal, count 

8 Jöckel, Blake, 
and Schlütz 
(2013) 

“Evaluate the effects of an increase in salience factors of 
age-rating labels for video games and movies” (p. 91).  

Fixation – 
temporal, spatial  

9 Lenzner, 
Kaczmirek, and 
Galesic (2011)  

“Use eye-tracking as a more direct method to examine 
whether [survey] comprehension is indeed impeded by 
these text features” and “examine whether these text 
features have different effects for different types of 
questions” (p. 362).  

Saccade, Fixation 
– temporal, count 

10 Mackert et al. 
(2013)  

“Understand how individuals of different health literacy 
capacities find and use health information presented in one 
of the available health literacy assessment instrument” (p. 
186).  

Fixation – 
temporal, count 

11 Mangiron 
(2016) 

“Determine what type of subtitles would be most suitable 
for video games, given their interactive and ludic nature, 
based not only on users’ preferences but also on 
quantitative data obtained with an eye-tracking technology” 
(p. ab).  

Fixation – 
temporal  

12 Matukin, Ohme, 
and Boshoff 
(2016) 

“Explore consumers’ subconscious responses in relation to 
their eye fixation at a static advertising image, in this case a 
DVD cover” (p. ab).  

Fixation – 
temporal  

13 Moore, Liebal, 
and Tomasello 
(2013) 

“Differentiate between the features of an action that would 
lead children to interpret it as communicative” (p. 64).  

Saccade, Fixation 
– spatial  

14 Morrow et al. 
(2012) 

“Explore knowledge effects on comprehension of 
multimedia health information by older adults (age 60 or 
older)” (p. ab).  

Fixation – 
temporal, spatial, 
count 
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Table 2 (continued) 

Purpose of Study and Variables Measured for Communication Studies Using Eye-tracking Methods 

ID Authors Purpose 
Variables 
Measured 

15 Rieger, Bartz, 
and Bente 
(2015) 

Investigate if context congruency increased the impact of 
banner advertisement  

Fixation – 
temporal, spatial, 
count 

16 Smit, Boerman, 
and Van Meurs 
(2015) 

“Examine the role of direct context in the competition for 
attention to magazine advertising” (p. 217).  

Fixation – 
temporal, spatial, 
count  

17 Steele et al. 
(2013) 

“Test a neuroscience-informed model of immersive-versus 
flexible audience engagement and demonstrates 
television’s heightened ability to sustain nonconscious 
emotional response over online viewing” (p. ab).  

Fixation – 
temporal, spatial, 
count 

18 Turner, Skubisz, 
Pandya, 
Silverman, and 
Austin (2014)  

“Explore the degree to which people pay visual attention to 
the information contained in food nutrition labels and front-
of-package nutrition symbols” (p. ab).  

Fixation – 
temporal, spatial 

19 Van 
Cauwenberge, 
d’Haenens, and 
Beentjes (2015) 

“Examine the effect of an innovative way of structuring 
news on the tablet that mimics mobile news behaviors on 
attention and public affairs knowledge acquisition” (p. 
427).  

Fixation – 
temporal, spatial 

20 Westerwick, 
Kleinman, and 
Knobloch-
Westerwick 
(2013) 

“Examine impacts of attitude consistency, attitude 
importance, and source credibility on selective exposure to 
political messages and subsequent attitude accessibility” (p. 
ab). 

Fixation – 
temporal, spatial, 
count 

21 Yin and Kuo 
(2013) 

“Investigate how direct and indirect speech acts may 
influence language comprehension in the setting of 
communication problems inherent in IS [information 
system] projects” (p. 227).  

Saccade, Fixation 
– temporal, 
spatial, count  

 

Objective 3: Research Implications for Agricultural Education and Communication  

Research implications for agricultural education. Implementing eye tracking as a 
measurement tool in agricultural education has many potential benefits and could provide a 
rigorous dimension to our agricultural education literature base. One area of potential research is 
examining classroom management practices for student teachers and practicing teachers. Eye-
tracking technologies have advanced beyond the computer lab setting and become increasingly 
mobile with eyeglasses technology and smart phone devices. This could allow for research that 
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investigates where agriculture teachers gaze in a classroom, how much time they spend looking at 
particular students, and potential blind spots in their gaze. Many education studies in reading and 
science have used this technology to compare novice and experienced instructors (Dougusoy-
Taylan & Cagiltay, 2014; van de Bogert et al., 2014).  

As numbers of students in secondary agricultural education continue to grow, classroom 
management becomes more challenging, which necessitates research on effective management 
strategies. To better prepare future teachers, learning from experienced teachers’ interpretation of 
classroom events could be incredibly useful and lead to more purposeful instruction. Additionally, 
there is potential for examining classroom management at the university level. Many teacher 
preparation programs engage in micro-teaching simulations with senior-level students. Current 
studies in the agricultural education field have investigated the teaching resiliency of preservice, 
agriculture teachers by measuring heart rate and stress (Thieman, Henry, & Kitchel, 2012; 
Thieman, Marx, & Kitchel, 2014). Eye-tracking could be another quantitative measurement to add 
to this area of research and could lead to more experimental or quasi-experimental research designs.  

Using eye-tracking as a measurement also opens the door for collaboration with other 
disciplines, including cognitive psychology, science education, and English education, as many of 
them have used such methods for decades. Some environments, such as the classroom shop, land 
lab, and school farm, are unique educational settings to agricultural education and could produce 
beneficial research on the classroom management required of teachers in these settings. 
Additionally, the overlap between education and communication lends itself to opportunities to 
collaborate across our individual disciplines. Studies in the review of literature that focused on 
consumer education (Bonsmann et al., 2010; Graham et al., 2015; Samant & Seo, 2016) could be 
starting points for designing research studies that combine education and communication.  

Research implications for agricultural communication. As mentioned earlier, scientists 
within health communications and advertising have conducted expansive eye-tracking research as 
it relates to recall, retention, and attention. In the context of agricultural communications, recall, 
retention, and attention are important as much of what agricultural communicators do centers on 
producers’ and consumers’ abilities to pay attention to, recall, and retain information related to the 
world’s food and fiber supply. Therefore, eye-tracking research could be used to track fixation 
duration and/or count of consumers viewing television advertisements related to food and fiber 
consumption, of farmers reading farm magazines and their product advertisements, of consumers 
reading food labels and making purchasing decisions (Turner et al., 2014), of producers’ and 
consumers’ internet access and use, and of producers and consumers allocating attention to 
different sources of information (Morrow et al., 2012). Additionally, eye-tracking research would 
be instrumental in understanding if brand placement impacts consumers’ intention to buy food 
products and if brand placement impacts differ based on types of food (e.g., organic or 
conventional; fruits or vegetables; healthy or unhealthy). The application of eye-tracking research 
in agricultural communications is abundant, and the aforementioned studies are just the beginning 
of the possibilities. 

Conceptual model for conducting eye-tracking research in agricultural education and 
communication. Synthesizing the research scientists have conducted in the broader disciplines of 
education and communication, we have identified the conceptual areas scientists in agricultural 
education and communication could investigate using eye-tracking technologies (see Figure 1). 
Within agricultural education, we believe two audience bases exist: teachers and students. In 
studying those audiences, we believe the eye-tracking technologies would be most effective as 
scientists investigate the effects that learning strategies have on students—cognition and behaviors, 
task performance, affective, problem solving, knowledge, and attention and engagement. A key 
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concept to investigating effects of learning strategies is understanding students’ individual 
differences in learning, the environment in which learning occurs, and the teachers’ role in the 
learning process, which we believe includes behaviors and innovation. In reviewing variables, they 
are all applicable within agricultural education: fixation (consistent or stable eye movement; 
temporal, spatial, and count), saccade (eye movement between fixations), or combination of the 
two (Lai et al., 2013). 

Within agricultural communication, we believe the primary audience is consumers. The 
term consumers is used broadly as even agricultural producers and agricultural science (broadly 
defined) students and professionals are consumers of information. We recognize other audience 
bases may be appropriate in agricultural communication research, but consumers’ perceptions, 
attitudes, and behaviors are the most likely to be investigated using eye-tracking technologies. 
Consumers provide scientists with two primary areas for investigation—behavior change and 
effects of communication modes (attitudes, recall and accuracy, and attention)—within formal and 
informal environments. Additionally, in reference to variables, fixation (consistent or stable eye 
movement; temporal, spatial, and count), saccade (eye movement between fixations), or 
combination of the two (Lai et al., 2013) have application in agricultural communication.  

 
Figure 1. Conceptual framework identifying the audiences, concepts, environments, and variables 
that should guide eye-tracking technologies research within agricultural education and 
communication.  
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Conclusions and Recommendations 

Conclusion 1: Lack of agricultural education and communication studies using eye-tracking 
methods cited in Web of Science Social Sciences Citation Index.   

When searching the Web of Science Social Sciences Citation Index (SSCI), we did not find 
eye-tracking studies within the context of agricultural education, communication, leadership, or 
extension, and not one article met the criteria of this search focused on agriculture. However, we 
did find eye-tracking studies conducted in the context of education and communication as broader 
disciplines. We recognize some may see using the SSCI database as a limitation to our study. 
However, the SSCI database is comprised of top journals across 55 disciplines of social science, 
many of which are high-indexed, prominent journals within each discipline. Therefore, one could 
argue searching the SSCI provided us the most prominent articles within the broader disciplines of 
education and communication. If we are to begin conducting research that measures variables 
related to eye-tracking technologies, then limiting our search to the SSCI database is important for 
studies like this one. Perhaps, citing the articles inclusive in this study and conducting rigorous 
research related to agricultural education and communication could open the door for scientists in 
our profession to publish high impact studies in “the most influential scientific” journals (Clarivate 
Analytics, 2018, para. 1).       

Thus, we, agricultural educators and communicators, should discuss the potential uses of 
eye-tracking technologies to improve the research within the disciplines. The conceptual model we 
developed as part of this study should help guide conversations within the profession and help us 
identify variables of interest in the current research paradigms that could align with eye-tracking 
technologies. Publications, reviews, and professional development opportunities should highlight 
and clarify the methods, equipment, and costs of conducting eye-tracking technologies. Perhaps, 
we could even invite an expert in eye-tracking technologies to conduct a professional development 
workshop at a national research meeting.  

Conclusion 2: Eye-tracking technology provides variables to support a multivariate approach 
in agricultural education and communication.  

Stevens (2009) suggested an effective treatment will impact an individual in more than one 
way, and a multivariate approach to behavioral research provides a more valid and realistic research 
perspective. As depicted in Figure 1, eye-tracking provides a reliable measure for a number of 
constructs that could be valuable additions to the dependent variables of interest. This review of 
educational research yielded a very broad array of dependent variables of interest—task 
performance, attention, engagement, knowledge gained, cognition, problem-solving, and affective 
state of learners. Many of these variables are often noted in agricultural education studies, and eye-
tracking technologies provide us more rigorous ways to investigate such dependent variables. In 
agricultural communication, this review highlighted the ability of eye-tracking to monitor 
consumer behaviors as they interact with media. Though much can be learned through the responses 
of subjects in communications research, the ability to add monitored behavior could provide 
valuable information in communication science.  

Thus, scientists studying the agricultural behavioral sciences should embrace technologies, 
like eye tracking, to move toward a more multivariate approach of research. As scientists use eye-
tracking technologies in various ways, more innovative ways to capture a broader range of variables 
will become apparent.  
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Conclusion 3: Eye-tracking equipment is expensive, limiting diffusion in some settings.  

Many of the studies in this literature review noted expensive software, hardware, and 
equipment were limiting factors. Most often, scientists conducted many of the studies in this review 
in professional settings where resources were more abundant than in a public school or university 
setting. Often noted, scientists acquired the eye-tracking software and hardware through public and 
private grants that established a center within the organization conducting the research. Thus, 
interested multi-state parties should explore external funding opportunities to secure the eye-
tracking software and hardware to establish a number of centers that could support research teams 
in agricultural behavioral sciences as they use eye-tracking as a method of measurement. This 
multi-state approach could provide the broadest impact with the least amount of resources and 
develop consistency in how eye-tracking technologies are best used in the profession.  
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Abstract 

Teacher education is facing a number of challenges such as policy changes, funding issues, and 
teacher recruitment and retention. These challenges, whether on the national, state, district or 
school level, contribute to continued teacher shortages. Many school districts are faced with the 
conundrum of hiring under qualified individuals, leaving vacant positions open, or eliminating 
positions altogether. Thus, within all subject areas of education, a strong philosophical perspective 
needs to be developed to answer the question: Is alternative certification a solution to these 
problems or an alternative problem? This philosophical manuscript investigates the research 
related to alternative certification within education as a whole, career and technical education, 
and agricultural education. Research in education broadly indicates a lack of consistency within 
the current alternative certification pathways and a lack of consistent/positive influence on student 
outcomes within alternatively certified teachers. It is recommended that future research should 
investigate the impacts of various certification pathways on students. Furthermore, teacher 
certification pathways should be based upon solid evidence from research regarding what 
generates the best learning outcomes for students. 

Key Words: alternative certification; teacher certification pathways; alternative certification 
pathways; teacher preparation; teacher shortages 

Introduction 

The need for qualified teachers to fill vacancies is an issue facing all areas of education 
(Donitsa-Schmidt & Zuzovsky, 2014; Flynt & Morton, 2009; National Research Council, 2010). 
Teacher shortages could be caused by factors at either the macro or micro level (Donitsa-Schmidt 
& Zuzovsky, 2014). Donitsa-Schmidt and Zuzovsky (2014) defined the educational macro level as 
national, state, and district levels. Factors contributing to teacher shortages on the macro level 
include: (a) growing student populations in schools, (b) immigration, (c) policy, (d) prestige of the 
profession, (e) incentives tied to merit, (f) certification programs, (g) number of newly certified 
individuals, and (h) individuals leaving education. Micro-level factors in education (Donitsa-
Schmidt & Zuzovsky, 2014) occur at the neighborhood or individual schools. Micro-level factors 
which could impact teacher shortages include: (a) aging of the neighborhood, (b) prestige of the 
school, (c) teacher burnout, (d) lack of administrative support, and (e) lack of professional 
development opportunities.  

Over time, multiple pathways to certification have been developed to balance macro and 
micro level factors and maintain a balance of teachers in schools. Pathways to teacher certification 
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are numerous and requirements for each pathway vary between states (National Research Council, 
2010). While diverse and widespread routes to teacher certification could be considered a positive 
step toward filling nationwide teacher shortages, little evidence exists regarding the effectiveness 
of a particular pathway to teaching certification in regard to a teacher’s impact on student learning 
(National Research Council, 2010). Two common pathways to certification can be categorized as 
traditional and alternative certification. As defined in this philosophical paper, traditional 
certification involves teacher preparation through and completion of a professional educational 
teacher preparation program. Alternative certification is defined as teacher preparation via entering 
the profession through means other than a professional educationally-based teacher preparation 
program, such as: emergency certification, temporary certification, work-based programs, and 
structured university and/or private providers of alternatively labeled certification pathways 
(National Research Council, 2010). Alternative pathways to certification, in part, were created to 
fulfill a current and historic supply and demand issue for highly qualified teachers. 

To appropriately focus on the issue of alternative pathways to teacher certification as a 
solution to widespread teacher shortages, it is important to discuss the magnitude of teacher 
vacancies. In the United States, there are roughly 90,000 public schools that employ approximately 
3.6 million elementary and secondary teachers (National Research Council, 2010). Each year, 
approximately 200,000 teacher candidates complete a teacher preparation program (National 
Research Council, 2010). According to the National Center for Education Statistics (2015), in 2013 
there were 3,264,900 public school teachers and of those 250,100 left the profession. Thus, if the 
number of traditionally prepared teacher candidates entering the classroom remained constant, 
approximately 50,000 openings would have been left vacant or filled by alternatively certified 
individuals. The teaching vacancy numbers justify a clear demand for alternative pathways to 
teacher certification. As such, 20-30% of all teacher candidates hired have completed one of the 
approximately 130 different alternative certification pathways (National Research Council, 2010).   

The teaching vacancy numbers within the agricultural education subject matter area mirror 
teacher education in general. In 2014 the National Agricultural Education Supply and Demand 
Study found of the 1,366 total openings for agricultural educators across the nation, nearly 13% (n 
= 183) were filled by alternatively certified individuals (Foster, Lawver, & Smith, 2014). In 2016, 
an increase was seen in both the total number of agricultural educator openings (n = 1,476) and the 
number of alternatively certified teachers fulfilling vacant positions (n = 245; 16.6%) (Smith, 
Lawver, & Foster, 2017). Additionally, 86 full time and 10-part time positions went unfilled in 
2014 (Foster et al., 2014) and 66 full time vacancies were noted in 2016 (Smith et al., 2017). Since 
2011, an average of 67 positions were eliminated each year, primarily due to a shortage of qualified 
individuals to fill the vacancies (Foster et al., 2014). This trend was further substantiated in 2016, 
where 98.5 positions were lost and 73 programs closed (Smith et al., 2017). As teacher shortages 
and program closures continue in agricultural education, alternative certification pathways should 
be examined for their potential as an alternative solution.  

Alternative Certification as a Pathway to Teacher Certification 

With over 130 different kinds of alternative certification pathways across the nation, 
establishing a normed description for alternatively certified teachers is nearly impossible. 
Alternative certification pathways vary by candidate selection and entry, intensity and rigor, and 
duration (National Research Council, 2010). For example, while some alternative certification 
programs have specific grade point average or other requirements for entry into the pathway, for 
others, being a willing and available candidate is seemingly the only entry requirement. To establish 
some element of consistency and rigor for alternative certification, Walsh and Jacobs (2007) 
identified four quality indicators for alternative certification pathways: (a) academic selectivity, (b) 
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strong subject-matter knowledge, (c) streamlined and practical sequence, and (d) intensive new 
teacher support. In the Walsh and Jacobs’ (2007) framework, academic selectivity was defined as 
setting strong academic guidelines for which candidates are judged for entry into a certification 
program. They defined strong subject-matter knowledge as the candidates' ability to demonstrate a 
high level of content knowledge. Streamlined and practical sequence was defined as a reduction of 
coursework to focus strictly on knowledge needed to help candidates be successful in the 
classroom. Finally, they described intensive new teacher support as either the availability of a pre-
serve experience for candidates and/or the availability of a mentor program. Walsh and Jacobs 
(2007) investigated the completeness of 49 alternative certification programs in accordance with 
the identified quality indicators. Regarding selectivity, 70% of the programs were administratively 
housed and programmatically executed in universities or colleges with the remaining 30% either 
administrated by local school districts or private entities. For the quality indicator of subject-matter 
knowledge, it was discovered 42% of the alternative certification pathways did not require 
candidates to have a college major in the certification subject area. Regarding the quality indicator 
for streamlined and practical sequence of course requirements, 34% of the alternative certification 
pathways investigated, met the standard for a reasonable course load and 27% allowed candidates 
to take more than 12 hours of coursework during the first year of the program. Finally, for the 
quality indicator of new teacher support, it was discovered contact with a mentor was either entirely 
absent or minimal for all 49 alternative certification pathways investigated. None of the 49 
alternative certification pathways investigated in the study met all four-quality indicators. 
Inconsistent alternative certification pathways can create problematic inconsistencies within the 
quality of individuals entering teaching.   

Perhaps one of the greatest inconsistencies among alternative pathways to certification is 
the required coursework and duration of programs to become certified. Alternative pathways to 
certification have been questioned in the literature as academic and professional short cuts to 
certification (Watts, 1986), and their real or perceived lack of rigor and quality has been asserted. 
Darling-Hammond & Bransford (2007) state some models of alternative teacher certification offer 
only brief overviews of teaching fundamentals and could only require a few weeks’ worth of 
professional preparation. Typically, alternative certification candidates complete the required 
course work while teaching, and many inconsistencies exist among coursework requirements. 
Some states mandate the amount and content within the coursework, while others have no 
specifications whatsoever (Walsh & Jacobs, 2007). Watts (1986) suggests that alternative 
certification pathways are deficient and thus less rigorous in at least one of four critical preparation 
areas: (a) applicants may teach in subject areas in which they have no experience, (b) applicants 
may enter with less college preparation, (c) applicants may complete the program with little to no 
pedagogical preparation, and (d) applicants may not be required to pass competency examinations 
for licensure. In a study for the National Center for Education Evaluation, Constantine, Player, 
Silva, Hallgren, Grider, & Deke (2009) investigated teacher preparation requirements based upon 
certification pathways. They determined that the teachers who participated in alternative 
certification programs received a varying amount of teacher preparation instruction, ranging from 
75 to 795 instructional hours. Further, they found the amount of coursework required for candidates 
to complete during their first year of teaching also varied from 63 hours to 150 hours on average 
of total instructional time. Given that a traditional 3-credit hour college class typically comprises 
75 or more total instructional hours, it’s easy to see why alternative pathways to teacher certification 
could be perceived as academic shortcuts in comparison to their traditional certification 
counterparts. 

Many traditional pathways to teacher certification rest on the laurels of rigor in teacher 
preparation as outlined by entry selectivity, subject matter expertise, and total instructional time 
required for academic and professional preparation. The ultimate indicator of rigor within a 
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pathway to certification, however, is the connection between a teacher’s level of preparedness and 
the performance of their students. Research on alternatively certified teachers and their influence 
on their students is limited and with mixed results. In a randomized experimental study on the 
impact of alternatively certified teachers on student achievement (Glazerman, Mayer, & Decker, 
2006), it was determined that teachers who participated in the Teach for America alternative 
certification program had a positive outcome on their students’ math achievement scores, but had 
no impact on their students’ reading achievement scores. Further, they also determined that the 
Teacher for America candidates had no influence on other student outcomes such as attendance, 
promotion, or disciplinary incidents, and were more likely to report student behavior problems 
(Glazerman et al., 2006). In other research on the connection between the nature of teacher 
preparation and the outcomes of their students, Constantine et al. (2009) found no significant 
statistical difference in student performance based on if the teacher was traditionally or alternatively 
certified. Further, they found no significant difference in student performance based on if the 
alternatively certified teacher was enrolled in coursework. Additionally, a teacher’s demographics 
and the coursework required for their certification were not related to student achievement 
(Constantine et al., 2009).  

As indicated in the backdrop of the literature, the route to preparing quality teachers to fill 
many teaching vacancies is complicated. While alternative certification pathways offer a potential 
solution to maintaining a supply of classroom teachers, they are often perceived as academic short 
cuts. Alternatively certified teachers are considered to be “less prepared”, or at minimum, 
inconsistently prepared as compared to their traditionally certified counterparts. Yet, this claim of 
superiority for traditional pathways to certification is difficult to conclusively assert, because the 
research on the connection between a teacher’s professional preparation and their influence on 
student learning is limited and offers mixed results. Given the complexities of the problem for 
teacher certification, teaching disciplines across all subject matter areas could benefit from 
articulating a philosophical stance on alternative pathways to certification as a future guide to 
professional policies and practices within the discipline. 

Purpose and Objectives 

The purpose of this philosophical paper is to articulate the current position of alternative 
pathways to teacher certification within agricultural education. The following objectives were 
constructed to fulfill this purpose:  

1. Identify the presence of alternative certification within the empirical research in 
agricultural education as situated in the broader context of career and technical education. 

2. Examine the state of alternative certification within agricultural education. 
3. Describe recommendations for future research and current practice regarding alternative 

certification within agricultural education. 

Methods 

The design of this study was philosophical in nature. A clear philosophy serves to establish 
common truths and principles that ultimately guide professional decisions and perspectives. 
Philosophical approaches to research are unlike typical social sciences research methods, and rather 
seek to argue a research-based set of perspectives (Burbules & Warnick, 2006). Philosophical 
methods include a thorough connection to the literature, a driving purpose, and a set of 
interpretations with the inclusion of multiple viewpoints (Burbules & Warnick, 2006). We 
approached this philosophical paper through a pragmatist epistemological lens (Creswell, 2013), 
choosing to guide the research by a practical problem, and its subsequent research-based solutions, 
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within a discipline. The pragmatist epistemological lens was framed by the need to address teacher 
shortages seen within agricultural education and beyond. We focused a thorough review of the 
substantive literature toward the presence and influence of alternative certification within education 
and agricultural education. Literature was coded to establish commonalities and the codes were 
triangulated. Additionally, peer debriefs among researchers were utilized to ensure credibility and 
trustworthiness. 

The Context of Alternative Certification in Agricultural Education as Situated within the 
Career and Technical Education  

The first objective for this philosophical paper was to identify the historical presence of 
alternative certification within the empirical research in agricultural education as situated in the 
broader context of career and technical education (CTE). Agricultural education as a certification 
subject matter area is embedded within career and technical education, and thus the backdrop of 
career and technical education provides a more accurate perspective of agricultural education as a 
teacher certification subject matter area. The research in the alternative certification pathways for 
CTE teachers in general has grouped around the demand for alternative CTE to fill teaching 
vacancies, the nature of and requirements for alternative CTE programs, the differences between 
traditionally and alternatively certified CTE teachers, and the professional preparedness and 
professional development needs among traditionally and alternatively certified CTE teachers. 

Career and technical education comprises six main programs including business education, 
trade and industrial education, technology education/industrial arts, agricultural education, family 
and consumer sciences, and marketing/distributive education (Gray & Walter, 2001). Other smaller 
programs within CTE also include vocational and academic subjects, occupational home 
economics, technical/communications education, and health occupations. Career and Technical 
Education teachers account for roughly 25% of all secondary-level subject matter teachers. 
Although CTE is considered a holistic program, each individual program within CTE is unique and 
each program has its own professional organization, licensure requirements, and unique pathway 
to teacher preparation. Although, each program acts independently, CTE licensing and CTE teacher 
shortages are a holistic problem.     

Through the 1970’s CTE teacher preparation programs flourished within universities with 
many CTE programs such as business, agriculture, family and consumer sciences, and trade and 
industry education all together within one department (Gray & Walter, 2001).  Then in the 1980’s 
a decline began of CTE teacher preparation enrollment and as universities began eliminating CTE 
teacher preparation programs. Teacher shortages within CTE continued into the 1990’s due to a 
lack of Perkins II funding received by universities to support CTE teacher preparation programs 
(Camp & Heath-Camp, 2007). Researchers speculate that the number of CTE teacher preparation 
programs have continued to decrease within the last 10 years (Sass, Bottoms, Pritz, Kelley, Foster, 
& Hodes, 2011). Sass et al. (2011) state another contributing factor to the CTE teacher shortage, is 
higher CTE enrollment due to the higher number of secondary school students. All of these factors 
have contributed to CTE teacher shortages across the nation and the increased need for alternative 
certification methods.    

Beginning in the 1980's, New York, New Jersey, and Texas developed alternative 
certification programs within CTE to address these shortages (Sander, 2007; Wilkin & Nwoke, 
2011). Even today alternative teacher preparation programs must be developed and/or enriched 
because CTE teacher shortages threaten the very existence of CTE (Walter & Gray, 2002). In 
certain CTE programs such as technology education, the lack of qualified teachers has threatened 
to close the entire discipline (Gray & Walter, 2001). It has been implied that the traditional 
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baccalaureate program as a pathway to certification simply does not meet the need for CTE 
teachers. As such, nearly every state has established emergency teacher certification provisions to 
hire individuals who have not met the teacher preparation certification requirements. Although it 
is acknowledged that hiring marginally prepared teachers is not preferable, traditional teacher 
certification requirements continue to become more rigorous (Gray & Walter, 2001) and thus 
increasingly difficult and often impractical to attain. Thus, the number of individuals seeking 
alternative routes to certification has increased and the number of alternative certification programs 
has simultaneously increased. Gray and Walter (2001) stated, “…that all CTE teacher preparation 
programs, regardless of mission, develop alternative licensure programs that do not require full-
time enrollment” (p. 40). Within CTE much research has been conducted regarding the ways in 
which teacher candidates obtain alternative certification. 

Traditionally, the majority of CTE programs utilized four-year baccalaureate programs to 
fulfill most of the teaching positions (Gray & Walter, 2001; Walter & Gray, 2002). Some areas of 
CTE such as trade and industry education and health occupations education have used alternative 
certification programs to fulfill positions with an emphasis on previous work experience (Gray & 
Walter, 2001; Walter & Gray, 2002). Zirkle, Martin, & McCaslin (2007) found CTE specific 
alternative certification pathways are very similar to more core academic areas alternative 
certification pathways, but that the main difference between alternatively certified core academic 
teachers and alternatively certified CTE teachers are the occupational work experience requirement 
and/or the lack of a bachelor’s degree for some pathways. Within CTE most states have more than 
one alternative pathway to receive teacher certification and there is a total of 105 alternative 
pathways and the average number of pathways per state is approximately two (Zirkle et al., 2007). 
Zirkle et al. (2007) found 53 of the 105 alternative pathways required a bachelor's degree and 22 
of the 105 pathways only required a high school diploma or GED. Further, 32 of the 105 pathways 
required a teacher preparation program, similar to those in a traditional teacher preparation 
program. It was also found all 105 alternative pathways required participants to take some form of 
a subject matter specific test such as a Praxis test, 20 pathways required an additional state designed 
test, and 14 pathways required an additional National Occupational Competency Testing Institute 
test (Zirkle et al., 2007). Typically, along with these requirements additional coursework is 
required. It was found 55 of the 105 alternative pathways required additional coursework to develop 
the candidate’s pedagogical knowledge, philosophy, and practice within CTE education. It was also 
found 74 of the 105 pathways required some previous occupational work experience with a large 
variation of the level of experience required (Zirkle et al., 2007). Briggs & Zirkle (2009) found the 
coursework that was perceived to be the most beneficial to the success of alternatively certified 
CTE teachers related to classroom management, lesson planning, and student assessment.  

While it has been well established that a myriad of different requirements exists for 
alternatively certified CTE teachers, and the merits of various requirements for the alternative 
certification pathways has been argued, a glimpse into the superiority of one pathway over another 
is provided by investigating the differences among differently prepared teachers. Ruhland & 
Bremer (2003) found a significantly positive difference existed within traditionally certified 
individuals when asked to rate their program in the areas of pedagogy and knowledge of subject 
matter. Further, no significant difference was found between the perceptions of traditionally and 
alternatively prepared teachers in the areas of classroom management skills and special education 
skills. Traditionally and alternatively certified teachers, when asked to rank their perceived 
essential elements to job satisfaction, a positive teaching experience, a sense of accomplishment, 
positive interactions with students, pleasant working conditions, the perception of job security, and 
the potential for salary increases were all consistently important. When asked to rank the 
importance of support systems available to the teachers, alternatively certified teachers stated they 
utilized mentoring programs and curriculum and instructional resources to a significant degree 
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more than their traditionally certified counterparts (Ruhland & Bremer, 2003). Finally, over 50% 
of teachers regardless of certification type indicated that they wanted to continue teaching. 
Additionally, 10% of the traditionally certified teachers and 5% of alternatively certified teachers 
stated they were seeking non-teaching positions.  

While research indicates mixed results on the preparation and perceptual differences 
between alternatively and traditionally certified teachers, as participants in different pathways to 
certification they are differently prepared and have seemingly different professional development 
needs. Research indicates the largest professional development need for alternatively certified 
teachers is literacy and numeracy skills (Bussey, Sass, & Bottoms, 2010). Additionally, 
alternatively certified CTE teachers demonstrated a lack of mastery of basic literacy skills, and 
struggled to work through a lesson plan, which was based on a higher reading level. Further, 
alternatively prepared CTE teachers demonstrated the need to learn how to motivate students and 
manage their classrooms. Additionally, certain elements were determined that should be addressed 
before these individuals enter a classroom. These elements include: (a) the use of rubrics, (b) 
formative and summative assessment, (c) how to align instruction and assessment with standards 
and 21st century skills, (d) getting to know students, (e) engaging students in developing classroom 
rules and procedures, and (f) classroom management (Bussey et al., 2010). Teacher induction and 
mentoring programs have been posited as a potential solution to filling the gaps in alternatively 
certified teacher professional development needs. Briggs & Zirkle (2009) found that alternatively 
certified CTE teachers perceived the most beneficial parts of the induction or mentoring process 
was matching the mentor and mentee based on content taught, lessening the duplication of 
university and employment paperwork, overall paperwork reduction, meetings between mentors 
and mentees, and understanding of teacher stress. They also determined that alternatively certified 
CTE teachers perceived that the most beneficial topics within either school based and/or university 
provided mentor program included: planning, time management, student assessment, ways to 
prevent teacher burnout, classroom management issues, and working within the political and 
cultural make-up of their school and community (Briggs & Zirkle, 2009).    

Alternative Certification in Agricultural Education 

While the context for alternative certification within CTE provides an important backdrop, 
agricultural education as a specific subject matter owns a rich and unique history of its own that 
informs alternative pathways to teacher certification. First, the teacher shortage issue is no stranger 
to agricultural education, making its first appearance only a few years after the passage of the Smith 
Hughes Act (Camp, Broyles, Skelton, 2002). Even during this time, it was noted the supply was 
inadequate, unable to meet the growing demand of qualified agriculture teachers. Hiring individuals 
with practical experience but lacking professional preparation was historically and currently 
remains a common practice in agricultural education to fill teacher vacancies.  

The early years of teacher education research in agricultural education focused mainly on 
teacher preparation and certification requirements (Loreen, 1960; Sutherland, 1962). It was not 
until a significant shortage of agriculture teachers occurred throughout the nation to cause teacher 
preparation programs, state administrations, and agricultural educators to investigate new pathways 
in teacher certification (Wiegers, 1966). This need to fill vacant teaching positions caused some 
divide within agricultural education professionals on how to best fulfill this need. 

Some stakeholders felt if vacancies occurred it is best to close the program, rather than hire 
an alternatively certified candidate (Wiegers, 1966). Others felt a candidate who was almost fully 
certified would be sufficient for a short period, or until they were fully certified. If a certified 
teacher left before the end of the school year, some felt a temporarily certified person could be 
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hired to fill the opening until the end of the year (Wiegers, 1966). The variance of these beliefs 
stemmed from varying concerns for the learner, teacher, department, and/or quality control in the 
profession (Wiegers, 1966). The wide range of beliefs on teacher certification all became factors 
in the discussion on filling vacancies. From the time of the passage of the Smith-Hughes act 
throughout the 1950s, stringent requirements for traditional pathways to certification in agricultural 
education remained, alternative pathways were not offered, and only land grant universities were 
equipped to provide traditional agricultural education certification pathways (Wiegers, 1966). 

Into the late 60's the agriculture teacher shortage continued and recommendations for 
certification changes were adopted across the country. Specifically, at the University of Delaware 
course requirements were adjusted to focus more on content knowledge and to encourage more 
students to seek agricultural education as a major (Barwick, 1967). At Rutgers University, emphasis 
areas within the teacher preparation major were added such as, Agricultural Business, 
Environmental Sciences, and Ornamental Horticulture, to increase student interest in agricultural 
education (Drawbaugh, 1968). Although teacher preparation programs in agricultural education 
were changing, the supply was still inadequate for the demand for agriculture teachers. Within the 
state of Delaware, certification accommodations were also being made to allow people who had 
previously received a degree in agriculture and completed 12 hours of extended course work to 
receive their certification (Barwick, 1967). These new accommodations were found to be more 
attainable than the previous requirements for individuals entering the teaching profession. In 1968, 
in the state of New Jersey, one-fourth of all agriculture teachers held an emergency certification 
(Drawbaugh, 1968). The teacher shortage and large number of emergency certifications forced 
New Jersey to review its agricultural education certifications requirements, and as a part of said 
reviews, the state removed the requirement to have two years of farm experience. New Jersey 
residents could also receive a teacher certificate through the trade, if they worked a paying job for 
5 years and completed 18 credits of professional development courses, supervised teaching, and 
completed three years of successful teaching. These were the first steps taken as a formal alternative 
pathway to teacher certification in agricultural education.  

Fast forwarding the literature in agricultural education over 40 years indicates that little 
has changed in regard to calls for alternative certification as a mechanism to keep up with the supply 
and demand issue in agricultural education (Roberts & Dyer, 2004). Further complicating the issue 
to maintain a quality supply of teachers, is the complexity of teaching in a comprehensive 
agriculture program.  Secondary agriculture teachers are faced with a variety of responsibilities 
upon entering the profession including providing quality learning experiences for a classroom with 
multiple subject areas (Talbert, Camp, & Camp, 1994) and balancing laboratory, FFA, and 
Supervised Agricultural Experience (SAE) components of the program (Roberts & Dyer, 2004). It 
would seem that the complex nature of teaching agriculture would seem insurmountable to 
individuals who were not prepared under the traditional agricultural education certification 
pathways to be successful. However, research offers a mix of results regarding the differences 
between alternatively certified agriculture teachers. 

Although, alternatively certified teachers do not complete a traditional teacher preparation 
program, it has been found that they possess practical agriculture knowledge (Young & Edwards, 
2006) through their formal industry experience (Robinson, 2010) that has served as an asset to 
classroom teaching. Additionally, their practical agriculture content knowledge likely surpasses the 
traditionally certified first year agriculture teacher (Rocco & Washburn, 2006; Ruhland & Bremer, 
2002). Although, they possess high content knowledge, alternatively certified agriculture teachers 
have been found to lack pedagogy preparation (Young & Edwards, 2006). Further, their lack of 
preparation and organization in the classroom has been linked with barriers connected to the overall 
quality of the agriculture program (Dyer & Osborne, 1996). While assertions have been made in 
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the literature regarding the perceived deficiencies in the ability of alternatively certified agriculture 
teachers to maintain a viable school-based agriculture program based upon their limited 
preparation, little research exists regarding the true performance differences between alternatively 
and traditionally certified agriculture teachers.  Talbert, Camp, and Camp (1994) found that 
alternatively certified teachers had more issues with student discipline, lesson planning, and 
classroom/laboratory management. Interestingly, in the areas specific to being an agriculture 
teacher including: the unique pitfalls of managing the program, teacher isolation, students, FFA 
activities, and time management, traditionally and alternatively certified teachers showed similar 
concerns. Robinson and Edwards (2012) found of first year agriculture teachers in Oklahoma, 
alternatively certified teachers showed greater growth in self-efficacy but were consistently rated 
lower regarding performance than their traditionally certified counterparts.  Specifically, the 
greatest divide in performance rating occurred within lesson planning and assessment. 
Alternatively certified teachers were also less likely to stay in the profession after their first year 
(Robinson & Edwards, 2012). 

Similar to the literature in CTE, it has been asserted in the agricultural education literature, 
that alternatively certified agriculture teachers have specific professional development needs to fill 
specific gaps in their preparation (Robinson, 2010). Research indicates when professional 
development is provided to alternatively certified agriculture teachers in their unique deficiency 
areas; the imbalance in the differences between new traditionally certified and new alternatively 
certified teachers is equalized (Duncan & Ricketts, 2008). Specifically, alternatively certified 
agriculture teachers perceive that their most pressing professional development needs are in the 
areas of SAE, changing lessons to incorporate changing technology, proficiency award 
applications, and preparing Career Development Events (CDE) teams (Roberts & Dyer, 2004). 
While asking alternatively certified teachers about their professional development needs is helpful, 
doubt has been cast regarding whether an alternatively certified teacher has the professional 
knowledge to make valid decisions concerning their professional needs (Roberts & Dyer, 2004). In 
essence, it has been posited that alternatively certified agriculture teachers “don’t know what they 
don’t know” and thus their views on professional development may be limited. Regardless, the 
present survey of current research and the historical framework for alternative pathways to 
certification in agricultural education indicates that the same problems from over 50 years ago 
remain, there is more professional work to be done, and more there is more research to be conducted 
on the most effective pathways to certification in regard to student learning. 

Interpretation of Current Research 

Most alternative certified teachers are found to possess abundant technical skill within their 
discipline, but lacking in the basic needs found necessary to operate effectively in the classroom. 
By not participating in traditional teacher education programs, alternatively certified teachers 
appear to be at a distinct disadvantage when measuring selected pedagogical and program 
management skills. Some evidence shows that both traditionally certified first year teachers and 
alternatively certified teachers’ needs are similar through their requests for professional 
development. However, it is difficult to know if an alternatively certified teacher is knowledgeable 
enough on the culture and cannons of the profession to truly understand their needs. Given the lack 
of awareness about their knowledge gaps among new alternatively certified teachers, programs that 
immerse those teachers into the cannons of discipline are warranted. 

Due to a decreasing number of university based traditional CTE teacher preparation 
programs and increasing secondary student populations, CTE programs are facing numerous 
teacher shortages. Dissimilar to core subject areas, these teacher shortages are threatening the very 
existence of some CTE programs. To counterbalance the teacher shortages and CTE program 
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closures, states and districts are turned to alternative certification pathways. Due to the strong 
industry connection that CTE programs carry, previous industry based work experience is highly 
sought after in alternatively certified individuals. Thus, alternatively certified CTE teachers bring 
a considerable amount of content knowledge but are lacking in skills related to pedagogy, 
classroom management, and student organization advising. Within CTE the use of alternative 
certification pathways appears to be necessary to ensure the existence of many of its programs. Due 
to this, CTE broadly speaking needs to develop standards for effective certification pathways with 
specifications on previous experience, required coursework, required testing, continuing 
professional development, and mentoring.   

Tenets of Alternative Certification Within Agricultural Education 

Based upon the shortage of traditionally certified teachers and the utilization of alternative 
certification pathways to fulfill these shortages, the following tenets for alternative certification 
usage within agricultural education were proposed for consideration. First, as long as teaching 
vacancies exist within agricultural education, as a profession a supportive and proactive stance must 
be taken regarding alternative certification pathways. Collectively the profession must work 
together to support the preparation and sustainability of alternatively certified teachers. Rather than 
allowing individuals to enter classrooms with a wide variety of emergency preparation experiences, 
the profession needs to proactively codify the professional requirements for these individuals and 
develop requirements for alternative certification programs. The developed requirements can then 
be utilized at the state level to guide certification programs. States should also use the research and 
its subsequent interpretations presented in this paper to develop agreed upon standards and policies 
for alternative certification and to create a collaborative model among institutions to increase the 
capacity to certify alternative teachers in a high quality, yet attainable manner.  

Secondly, alternative certification programs in agricultural education should also consider 
programming that develops a community of practice within these teachers that connects them to 
the larger teaching community and professional culture within agricultural education, that is unique 
to the practice of teaching school-based agriculture. Developing a collaborative community of 
practice can allow for networking and mentoring opportunities for alternatively certified teachers 
to gather curriculum resources, examine program planning strategies for student organizations, and 
share their industry specific knowledge.   

Finally, teacher educators and state staff members should consider developing a more 
focused model of recruiting high quality individuals from industry into teaching through alternative 
pathways to certification. If the use of alternatively certified individuals is warranted, the profession 
needs to take a proactive approach whereby individuals with a wealth of experience, maturity, and 
success within other agricultural careers are recruited. These individuals may be looking to 
rejuvenate themselves via a mid-life career change and should be considered as primary targets for 
alternative certification.  

Recommendations 

Based upon the empirical review and proposed tenets laid out by this study, it is 
recommended that state staff and teacher educators work collaboratively to develop state wide 
certification requirements for individuals seeking alternative routes into the profession. To fulfill 
the developed requirements teacher preparation institutions should develop on-site and at a distance 
courses to prepare individuals to the nuances of CTE and agricultural education.   
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It is also recommended that state staff and teacher educators develop professional 
development programs to meet the specific classroom and professional needs of alternatively 
certified individuals. These programs should focus on developing the teachers' pedagogical content 
knowledge and classroom management techniques. Specifically, within CTE and agricultural 
education, professional development should also focus on developing the necessary skills needed 
to manage various laboratory settings and their respective student organizations. Professional 
development programs should also focus on integrating alternatively certified teachers within the 
existing communities of practice. Mentoring programs should also be developed to connect 
alternatively certified teachers with experienced classroom teachers.   

Additionally, much more research on alternative certification is warranted. Studies need to 
be conducted to better understand the current state of alternative certification programs within 
agricultural education. Research should be conducted to investigate the reasons individuals would 
seek alternative certification beyond the traditional university based route and uncover barriers to 
entry into traditional programs. Qualitative inquires need to be conducted to investigate the cases 
of individuals who specifically choose alternative pathways and why they do so. Additionally, 
qualitative studies need to be conducted to determine why individuals within industry choose to 
leave and enter education. Finally, quantitative research needs to be conducted on different 
alterative certification programs to determine the most effective alternative certification pathway. 
Additionally, the most effective alternative certification pathways should be analyzed for shared 
characteristics. Beyond investigating alternative certification as a process, studies need to explore 
the effects alternatively certified teachers have on student learning and agricultural education 
program outcomes.  
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Forecasting College Students’ Motivations to Study 
Abroad: A Pilot Study 

Brandon M. Raczkoski1, J. Shane Robinson2, M. Craig Edwards3 & Marshall A. Baker4 

Abstract 

To date, agricultural students’ motivations regarding study abroad courses using the expectancy-
value-cost model of motivation have not been incorporated into study abroad research as potential 
factors influencing their choices to participate.  In this paper, we present agricultural students’ 
conceptualizations of their motivations to participate in short-term, study abroad courses or 
experiences.  We used a descriptive-correlational research design in combination with modified 
versions of the Self and Task Perceptions Instrument (STPI), Expectancy-Value-Cost 
Questionnaire, and social cognitive theory items.  It was posited that expectation for success, 
subjective-task value, cost, and self-efficacy would influence students’ motivations to enroll in a 
short-term, study abroad course or experience before graduation.  Overall, agricultural students 
displayed somewhat strong motivation to study abroad.  Subjective-task value and expectation for 
success represented the largest motivational factors.  Students indicated outside effort cost and 
self-efficacy as the least motivational factors.  Task effort cost and location lived while growing up 
correlated lowly and negatively.  However, outside effort cost correlated substantially and 
positively with students’ motivations to study abroad.   

Keywords: college students; expectancy-value-cost models; expectancy-value theory; motivation; 
self-efficacy; short-term study abroad courses or experiences  

Introduction  

As the world population continues to expand and agricultural systems become more 
globalized (Bobbitt & Akers, 2013), numerous colleges and universities in the United States are 
emphasizing the importance of diversity education and global learning for students (Kuh, 2008).  
The same is true for employers in the agricultural and natural resources sectors, as they have 
expressed the need for employees with interpersonal communication and leadership skills 
(Crawford, Lang, Fink, Dalton, & Fielitz, 2011; Harder et al., 2015) as well as those with a “good 
grasp on issues and events that affect things throughout the world” (Irani, Place, & Friedel, 2006, 
p. 28).  A global mindset is a function of an individual, and not socially embedded within the culture 
of an organization (Begley & Boyd, 2003).  In this regard, “an understanding of agriculture’s 
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history and current economic, social, and environmental significance, both domestically and 
internationally, is important for all Americans” (Doerfert, 2011, p. 11).  To these points, a popular 
method for helping students learn about cultures and worldviews different from their own is 
through study abroad courses or experiences (Kuh, 2008).  

A comparative analysis of global study abroad data revealed U.S. student participation is 
considerably lower than in other developed nations (Organization for Economic Co-operation and 
Development [OECD], 2014).  To address this deficiency, the 2005 Abraham Lincoln Study 
Abroad Commission set a goal of having 1 million U.S. students participate in study abroad by 
2017 (Durbin, 2006).  As a result, the number of U.S. students studying abroad more than doubled 
during the last decade (Institute of International Education [IIE], 2014).  During the 2013-2014 
academic year, 304,467 American students studied abroad, a 5% increase from the year prior (IIE, 
2015).  Yet, the number of college students with agricultural majors participating in short-term, 
study abroad courses or experiences remains insufficient in contrast to participation rates of 
students from other colleges within institutions of higher learning (IIE, 2015).   

Review of Literature  

Numerous merits exist for students participating in international experiences (Goldstein & 
Kim, 2006).  These include, but are not limited to, gaining cross-cultural skills and global awareness 
(Harder et al., 2015; Kitsantas, 2004), increasing geopolitical concern (Carlson & Widaman, 1988), 
and decreasing ethnocentrism (Anderson, Hubbard, & Lawton, 2015).  Further, researchers have 
assessed agricultural students’ perceptions of motivators, barriers, and benefits associated with 
international learning experiences (Bunch, Blackburn, DanJean, Stair, & Blanchard, 2015; Bunch, 
Lamm, Israel, & Edwards, 2013; Chang et al., 2013; DanJean, Bunch, & Blackburn, 2015; Estes, 
Hansen, & Edgar, 2016; Place, Irani, Friedel, & Lundy, 2004).  Empirical research suggests 
expected outcomes of international experiences for college students are typified by an impacted 
career trajectory (Orahood, Kruze, & Pearson, 2004) and perceived impact on employability 
(Briers, Shinn, & Nguyen, 2010; Harder et al., 2015; Teichler & Janson, 2007).   

For changes in cultural competence and global awareness to occur, students need 
opportunities to explore and learn about the world.  The international dimension (ID) courses at 
Oklahoma State University (OSU) exist to provide experiences in which students can gain 
international awareness and competence.  Each undergraduate student at OSU is required to take 
an ID course to graduate (OSU Catalog, 2016–2017).  One option to satisfy this requirement is to 
enroll in a short-term, study abroad course or experience; however, students are not required to 
study abroad to satisfy their ID course requirement.  

In November 2015, OSU laid out a 10-point International Strategic Plan that included the 
goal of doubling student participation in study abroad courses or experiences by 2020 (OSU Annual 
Report, 2015–2016).  This goal equates to at least one-half of all OSU undergraduates participating 
in a study abroad experience.  At the time of this research, the College of Agricultural Sciences and 
Natural Resources (CASNR) ranked second (an estimated 26% of degree recipients having studied 
abroad) among OSU’s seven colleges in terms of participation rate.  Short-term, study abroad 
courses or experiences range in duration from 10 to 17 days and provide students with high-impact 
learning opportunities to develop cultural understanding and global awareness (OSU Catalog, 
2016–2017).  Yet, regardless of the programming in effect, students must be motivated to 
participate, especially if OSU is to achieve its related target.   

Regarding motivation, limited inquiries have sought to measure the role relative cost has 
on students’ motivations for participating in short-term, study abroad courses or experiences.  In 
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2017, Connor and Roberts conducted a qualitative case study that examined how College of 
Agricultural and Life Sciences (CALS) Leadership participants at the University of Florida 
navigated stages of cultural adaptation during a short-term, study abroad experience in Costa Rica.  
Data collected before, during, and after participants returned provided insight into how their 
attitudes/beliefs, expectancies, and behavioral intentions changed over time.  Connor and Roberts 
(2017) concluded that a discrepancy existed between students’ forecasted perceptions of culture 
shock and what occurred.  Their study highlighted the importance of how perceptions changed over 
time, and the findings held important implications for advanced planning and recruitment.  Perhaps 
the same conditions might hold true for perceived relative cost regarding short-term, study abroad 
courses or experiences. 

Moreover, little is known about how expectation for success, subjective-task value (Eccles 
& Wigfield, 2002), self-efficacy (Bandura, 1986) and relative cost (Flake, Barron, Hulleman, 
McCoach, & Welsh, 2015) motivated students to participate in such programs.  This study, 
therefore, seeks to investigate how expectancy-value, social cognitive, and expectancy-value-cost 
factors relate to each other and influenced CASNR students’ motivations for participating in short-
term, study abroad courses or experiences and to fill a gap in the literature by providing pilot-data 
that will inform a larger project aiming to validate a scale that can be used to assess this 
phenomenon.   

Theoretical Framework 

International experiences, such as short-term, study abroad courses or experiences, offer 
students high-impact learning opportunities to increase their cultural understanding and global 
awareness.  According to Moriba, Edwards, Robinson, Cartmell, and Henneberry (2012), globally 
aware individuals form positive attitudes toward other cultures.  Providing undergraduate CASNR 
students with such experiences may help them to form such positive beliefs and attitudes.  Several 
things, however, need to be evinced for these changes to occur: 1) students must be motivated to 
participate; 2) students must believe they can succeed; and 3) students’ perceptions of relative cost 
regarding their attitudes and beliefs toward study abroad must not exceed the value they place on 
the activity (Eccles et al., 1983; Flake et al., 2015).   

For these reasons, the expectancy-value theory of achievement motivation (Wigfield & 
Eccles, 2000), the expectancy-value cost model (Barron & Hulleman, 2015), and the social 
cognitive theory (Bandura, 1986; Eccles & Wigfield, 2002) formed the basis of this study.  The 
first expectancy-value model was developed by John William Atkinson (1957, 1964) to understand 
different achievement-related choices (Wigfield et al., 2009).  Isaac, Zerbe, and Pitt (2001) 
indicated the model suggests individuals feel motivated when “the personal expenditure of effort 
will result in an acceptable level of performance, the performance level achieved will result in a 
specific outcome for the person, and the outcome attained is personally valued” (p. 215). 

Within the expectancy-value model, the major outcome component is achievement-related 
choices and performance (Eccles, 2005; Wigfield & Eccles, 2000), which predicates expectation 
for success, subjective-task value, and previous achievement-related experiences.  According to the 
theory and in the context of this study, it can be assumed that students should be more likely to 
enroll in short-term, study abroad courses or experiences if they perceived they could succeed, 
placed high value on the course or experience, and had positive perceptions of previous, similar 
achievement-related experiences.  Expectation for success (domain specific efficacy) depends on 
individuals’ confidence in their intellectual ability and estimation of task difficulty (Eccles, 2005).  
Subjective-task value, defined broadly, is the motivation behind individuals’ actions and should be 
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conceptualized in terms of four major components: attainment value (importance), intrinsic value 
(interest), utility value (usefulness), and cost (Eccles & Wigfield, 1995).   

Attainment value [is] representing the importance of doing well on a task in terms 
of one’s self-schema and core personal values, [i]ntrinsic value is the inherent 
enjoyment or pleasure one gets from engaging in an activity, [u]tility value is the 
value a task acquires because it is instrumental in reaching a variety of long- and 
short-term goals, [and] cost is what is lost, given up, or suffered as a consequence 
of engaging in a particular activity. (Eccles & Wigfield, 1995, p. 216) 

These variables influenced subjective-task value and expectation of success directly 
(Eccles et al., 1983).  Such were operationalized as a set of expectancy- and ability-related beliefs 
and task values (Gao & Xiang, 2008), which included individuals’ perceptions of competence, 
affective reactions and memories; interpretations of experience, goals and self-schema, including 
social identity; idealized self-image and self-concept of ability, perceptions of a socializer’s 
attitudes, expectations and beliefs, gender roles, task difficulty, and cultural milieu, such as gender 
role stereotypes and family demographics, to name a few (Eccles, 2005; Wigfield et al., 2009).  In 
college students’ motivations to study abroad, subjective-task value affected their achievement-
related choices and performance (Sánchez, Fornerino, & Zhang, 2006).  Other studies determined 
that participants’ perceived motivations, barriers, interests, and benefits to studying abroad could 
not be generalized across all college students; therefore, demonstrating these specific aspects of the 
phenomenon were not universal (Bunch et al., 2013; Hackney, Boggs, & Borozan, 2012).  

Moreover, in previous empirical motivation research, the theorized sub-component of cost 
in expectancy-value models often has been neglected or ignored altogether.  However, the relative 
cost domain has received increased attention in regard to “its importance in capturing motivational 
dynamics that complement expectancy and value components” (Barron & Hulleman, 2015, p. 1).  
Barron and Hulleman (2015) proposed making relative cost a major component of expectancy-
value models of achievement motivation.  The relative cost, i.e., task effort cost, outside effort cost, 
loss of valued alternatives (LOVA), and emotional cost, of engaging in an activity influences 
participant motivation (Barron & Hulleman, 2015; Flake et al., 2015).   

For these reasons, we utilized a combined model of expectancy-value of achievement 
motivation, which included four relative cost dimensions.  To be viewed as a motivational cost, the 
task must be perceived negatively by the individual (Barron & Hulleman, 2015).  Flake et al. (2015) 
operationally defined the four sub-dimensions of cost: 

Task effort cost[s] [are] negative appraisals of time, effort, or amount of work put 
forth to engage in the task, [o]utside effort cost[s] [involved] negative appraisals 
of time, effort, or amount of work put forth for tasks other than the task of interest, 
[l]oss of valued alternatives cost [included] a negative appraisal of what is given 
up as a result of engaging in the task of interest, and [e]motional cost [included] 
negative appraisals of a psychological state that results from exerting effort for the 
task. (p. 237) 

As noted by Eccles and Wigfield (2002), a need existed to integrate expectancy and 
competence constructs to create a comprehensive theoretical model.  The application of a global 
theoretical framework, including the expectancy-value theory of achievement motivation, 
expectancy-value-cost model of motivation, and social cognitive theory in the context of short-
term, study abroad courses or experiences, could expand our knowledge of students’ perceptions 
of expectancy, value, cost, and self-efficacy.  Taken together, this study examined CASNR 
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students’ personal characteristics as related to their forecasted motivations, i.e., expectation for 
success, subjective-task value, cost, and self-efficacy, for short-term, study abroad courses or 
experiences as influences on performance and achievement-related choices associated with such.  
Therefore, regarding these theoretical propositions, what motivates students to voluntarily enroll in 
a short-term, study abroad course or experience to satisfy their ID course requirement?   

Figure 1 is a comprehensive model indicating students’ motivations to study abroad.  As 
depicted, the four root constructs of students’ motivations are task effort cost, loss of valued 
alternatives cost, emotional cost, and outside effort cost. 

 

 

 

 

 

 

 

 

 

 

Figure 1. A Proposed Comprehensive Model of Individual Students’ Motivations to Study Abroad.   

Purpose 

The purpose of the study was to identify CASNR students’ forecasted conceptualizations 
prior to a direct experience of their motivations to enroll in a short-term, study abroad course or 
experience before graduation.  Further, the study sought to determine whether students’ personal 
characteristics were statistically significantly correlated (p < .05) with these motivational factors.  
To these ends, we posited students’ perceived motivations, i.e., expectancy, value, cost, and self-
efficacy, and their personal characteristics would explain why they chose to participate in short-
term, study abroad courses or experiences. 

Research Objectives 

This study aligned with the American Association for Agricultural Education’s Research 
Agenda, Priority 3 – Sufficient Scientific and Professional Workforce that Addresses the 
Challenges of the 21st Century (Roberts, Harder, & Brashears, 2016).  Four objectives guided the 
study:  

1. Describe the personal characteristics of OSU students who were CASNR majors;  

Motivation to 
Study Abroad 

Self-Efficacy Subjective-Task 
Value 

Attainment ValueUtility Value Intrinsic Value Cost 

Outside Effort 
Cost 

Loss of Valued 
Alternatives Task Effort Cost Emotional Cost 

Expectancy and 
Ability Beliefs 



Raczkoski, Robinson, Edwards & Baker Forecasting College Students’ Motivations… 

 

Journal of Agricultural Education 128 Volume 59, Issue 2, 2018 

2. Determine the factors that motivate students to enroll in short-term, study abroad courses 
or experiences; 

3. Describe the relationships between students’ motivations to participate in short-term, study 
abroad courses or experiences and their selected personal characteristics; and  

4. Describe the relationships between factors that motivate students to consider participating 
in short-term, study abroad courses or experiences and overall motivation and intent to 
enroll in such prior to being graduated.  

Methods  

This descriptive-correlational study included all CASNR students at OSU during the fall 
semester of 2016 (N = 2,978).  Students with previous international experience were excluded from 
the analysis because we were interested only in examining how this specific population interacted 
with the scale.  Our purpose was to generate a profile of students for administrators and facilitators 
to improve recruitment methods and understand the motivations of students for enrolling in short-
term, study abroad courses or experiences without the influence of students with previous 
international experiences.   

Because this was a pilot study, we considered this research to be the field test.  The findings 
of this study will inform a larger study which will seek to validate an instrument hypothesizing an 
expectancy-value-cost model of students’ motivations to study abroad; therefore, the findings 
reported here hold important implications for subsequent studies. 

Instrumentation 

The instruments used in this study were the Self and Task Perception Instrument [STPI] 
(Eccles & Wigfield, 1995), the Expectancy-Value-Cost Questionnaire [EVCQ] (Flake et al., 2015), 
and items from the social cognitive theory [SCT] (Bandura, 1986; Bobbitt & Akers, 2013).  The 
items in the instruments were modified slightly, i.e., the term math, used in the original scale, was 
changed to study abroad for the current study, to measure agricultural students’ motivations to 
enroll in a short-term, study abroad course or experience prior to being graduated.   

An expert panel consisting of five faculty members and five graduate students at OSU 
reviewed the instrument for content and face validity.  As a result of their reviews, some items were 
reworded or omitted altogether.  Next, the instrument was pilot-tested to construct an initial picture 
of its validity and reliability; this study reports the findings from that pilot-test.   

Respondents were presented a series of concepts measuring their motivation to potentially 
enroll in a short-term, study abroad course or experience.  All items were presented in random 
order, and each included a 5-point summated rating scale (1 = Completely disagree, 3 = Neither, 
and 5 = Completely agree) measuring the constructs used in the study (Warmbrod, 2014).  Seven 
additional items on the instrument allowed respondents to indicate personal characteristics, 
including gender, educational status, ethnicity, transfer student status, grade point average, fluency 
in another language, and hometown location.  Cost and self-efficacy items were worded negatively 
on the questionnaire and reverse coded for analyses.  The final instrument contained 38 items and 
measured nine constructs.  Cronbach’s alpha scores for the STPI ranged from .78 (utility value) to 
.87 (ability- and expectancy-related beliefs); the EVCQ ranged from .75 (task effort cost) to .89 
(outside effort cost); and SCT items at a .64 (Warmbrod, 2014).   
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Data Collection 

The study’s instrument was distributed online using Qualtrics Survey Software in 
accordance with Dillman’s, Smyth’s, and Christian’s (2009) method for Internet surveys.  In all, 
529 students responded to the questionnaire for a response rate of 18%.  To determine whether 
responses were generalizable to the population, nonresponse error was addressed by comparing 
respondents’ personal characteristics to data from CASNR at OSU.  No statistically significant 
differences (p > .05) were found between respondents’ personal characteristics and the general 
student population of CASNR.  Researchers also compared early (n = 123) and late (n = 96) 
respondents to assess nonresponse error (Lindner, Murphy, & Briers, 2001; Miller & Smith, 1983).  
No statistically significant differences were found between these two groups regarding the variables 
measured by the study.  Therefore, we concluded our sample was representative of and 
generalizable to the population.  After the exclusion of incomplete questionnaires and individuals 
with prior international experience, the usable responses were reduced to 219 (7.0%).   

Data Analysis 

The analysis procedures for research questions one and two involved computing 
descriptive statistics, i.e., means, standard deviations, and frequencies.  Research questions three 
and four were analyzed using bivariate and point-biserial correlation coefficients (Fraenkel, 
Wallen, & Hyun, 2012; Kotrlik, Williams, & Jabor, 2011).  The following magnitudes of 
correlations were used to describe the study’s correlation coefficients: .01 ≥ r ≥ .09 = Negligible, 
.10 ≥ r ≥ .29 = Low, .30 ≥ r ≥ .49 = Moderate, .50 ≥ r ≥ .69 = Substantial, r ≥ .70 = Very Strong 
(Davis, 1971).  

Findings 

Objective one sought to describe the personal characteristics of CASNR majors at OSU.  
Participants self-reported to be mostly non-Hispanic whites (73.5%), female (70.3%), 
undergraduate students (see Table 1).  Nearly one-third indicated they grew up on a farm or ranch 
(f = 72, 32.9%), with only 19 (8.7%) growing up in a downtown area in the city or town.  More 
than three-fourths indicated they were neither transfer students (f = 165, 75.3%) nor fluent in 
another language (f = 170, 77.6%; see Table 1).  

Table 1 

Personal and Professional Characteristics for CASNR Students at OSU 

Variable    f  % 

Gender        

 Female    154  70.3 

 Male    63  28.8 

 Not reported    2  0.9 
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Table 1 (continued) 

Personal and Professional Characteristics for CASNR Students at OSU 

Variable    f  % 

Educational Status       

 Freshman    64  29.2 

 Sophomore    42  19.2 

 Junior    39  17.8 

 Senior    33  15.1 

 Master’s     25  11.4 

 Doctoral    12  5.5 

 Not reported    4  1.8 

Location where you were raised       

 Farm/Ranch    72  32.9 

 Rural, not farm    56  25.6 

 Subdivision in or near town or city    69  31.5 

 Downtown area in the city or town    19  8.7 

 Not reported    3  1.4 

Ethnicity        

 Asian American    5  2.3 

 Black or African American    12  5.5 

 Native American/Alaskan Native    28  12.8 

 Non-Hispanic, White    161  73.5 

 Hawaiian    0  0.0 

 Hispanic    11  5.0 

 International Student    20  9.1 
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Table 1 (continued) 

Personal and Professional Characteristics for CASNR Students at OSU 

Variable    f  % 

Grade Point Average       

 4.0 or higher    41  18.7 

 3.99 to 3.50    69  31.5 

 3.49 to 3.00    48  21.9 

 2.99 to 2.50    17  7.8 

 2.49 or less    7  3.2 

 Not reported    37  16.9 

Fluent in another language       

 Yes    46  21.0 

 No    170  77.6 

 Not reported    3  1.4 

Transfer student       

 Yes    52  23.7 

 No    165  75.3 

 Not reported    2  0.9 

 

Objective two sought to examine the perceived motivators influencing students to enroll in 
short-term, study abroad courses or experiences.  A five-point scale was used to determine their 
level of agreement associated with items representing each factor.  Means were calculated for the 
items and averaged together to create a composite mean score for each construct (see Table 2).  
Relative cost, i.e., task effort cost, emotional cost, LOVA, outside effort cost, and self-efficacy 
items, were worded negatively on the questionnaire.  As such, they were reverse coded for analysis.  
Descriptive statistics results indicated that respondents perceived intrinsic value (M = 4.20, SD = 
0.69) and expectancy- and ability-related beliefs (M = 4.10, SD = 0.65) as the largest motivational 
factors influencing their choices to participate in short-term, study abroad courses or experiences 
(see Table 2).  In addition, respondents expressed a low level of disagreement overall with relative 
cost factors, and exhibited a neutral perception toward self-efficacy items (M = 2.83, SD = 0.82) 
regarding such experiences (see Table 2).  
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Table 2 

Descriptive Statistics for Motivational Constructs Grouped by Instrument to Enroll in Short-Term, 
Study Abroad Courses or Experiences Prior to Graduating, CASNR  Students at OSU (N = 219) 

Construct  M  SD 

Intrinsic Valuea  4.20  0.69 

Expectancy- and Ability-Related Beliefsa  4.10  0.65 

Attainment Valuea  3.65  0.79 

Utility Valuea  3.63  0.72 

Emotional Costb  3.82  0.91 

Task Effort Costb  3.74  0.91 

LOVAb  3.51  0.97 

Outside Effort Costb  3.25  1.09 

Self-Efficacyb  2.83  0.82 

Note. a = items worded positively; b = items worded negatively and reverse coded; 1 = Completely 
disagree, 3 = Neither, 5 = Completely agree; LOVA = Loss of valued alternatives   

Objective three sought to describe the relationships between students’ perceived motivators 
to participate in short-term, study abroad courses or experiences and their selected personal 
characteristics.  A series of Spearman rank-order correlations, i.e., Spearman’s rho, were computed 
to describe relationships between CASNR students’ motivations (composite mean scores) to study 
abroad before graduation and five selected personal and professional characteristics, including 
education status, location growing up, median household income, grade point average, and age.  
Five statistically significant relationships were found (see Table 3).  For example, a two-tailed test 
of significance indicated a statistically significant and negative relationship existed between outside 
effort cost and education status rs(219) = -.21, p < .001 (see Table 3).  The effect size of this 
relationship was low (Davis, 1971).  Squaring the correlation coefficients indicated that 4.4% of 
the variance in outside effort cost was accounted for by education status indicating that the lower a 
CASNR student’s education status, the higher his or her perceived outside effort cost regarding 
short-term, study abroad participation or a similar experience before graduation.   

Three statistically significant relationships were found between motivation factors and 
hometown location.  For example, a statistically significant and negative relationship existed 
between task effort cost and hometown location rs(219) = -.27, p < .001.  The effect size of this 
relationship was low (Davis, 1971).  Squaring the correlation coefficients indicated that 7.3% of 
the variance in task effort cost was accounted for by hometown location indicating that the more 
rural a CASNR student’s hometown location, the higher his or her perceived task effort cost 
regarding short-term, study abroad participation or similar experience before graduation.  
Additional relationships between motivation factors and selected personal and professional 
characteristics are presented in Table 3.  
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Table 3 

Spearman’s Rho Correlations between Students’ Implied Personal Characteristics and their 
Motivational Factors to Enroll in a Short-Term, Study Abroad Course or Experience Prior to being 
Graduated, CASNR Students at OSU (N = 219) 

Variable  
Education 

status  
Hometown 

location  

Median 
household 

income  GPA  Age 

Intrinsic Value  .03  -.05  -.02  .00  .10 

Expectancy- and  
Ability-Related 
Beliefs 

 .04  -.16*  .02  .04  .07 

Attainment Value  -.06  -.10  .02  -.06  .06 

Utility Value  -.11  -.03  .11  -.05  -.01 

Emotional Cost  .09  -.10  -.02  .07  .08 

Task Effort Cost  -.12  -.27**  .06  -.01  -.12 

LOVA  .01  -.08  .08  -.01  .00 

Outside Effort Cost  -.21**  -.12  .09  -.06  -.17* 

Self-Efficacy  .06  -.16*  .09  .01  .04 

Note. Magnitude: .01 ≥ r ≥ .09 = Negligible, .10 ≥ r ≥ .29 = Low, .30 ≥ r ≥ .49 = Moderate, .50 ≥ r 
≥ .69 = Substantial, r ≥ .70 = Very Strong (Davis, 1971).  

*p < .05; **p < .001. 

Point-biserial correlation coefficients revealed the top motivational factors by gender, 
fluency in another language, and transfer student status (see Table 4).  Intrinsic value and gender 
correlated lowly and positively, indicating females were more intrinsically motivated to participate 
in short-term, study abroad courses or experiences than males rpb(219) = .14, p < .05.  Self-efficacy 
and gender correlated lowly and negatively, indicating males were more confident in their abilities 
regarding short-term, study abroad courses or experiences than females rpb(219) = -.14, p < .05.  In 
addition, task effort cost and fluency in another language correlated lowly and positively, i.e., 
students not fluent in another language perceived more task effort cost than those who were rpb(219) 
= .14, p  < .05 (see Table 4).  The effect sizes for these three relationships were low (Davis, 1971); 
each explained less than 2% of the variance.  
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Table 4 

Point-biserial Correlations between Students’ Implied Personal Characteristics and their 
Motivational Factors to Enroll in a Short-Term, Study Abroad Course or Experience Prior to Being 
Graduated, CASNR Students at OSU (N = 219) 

Variable  Gender  

Fluency in 
another 

language  Transfer student 

Intrinsic Value  .14*  -.07  .04 

Expectancy- and Ability-
Related Beliefs 

 .10  .01  .02 

Attainment Value  .05  .03  -.03 

Utility Value  .08  -.09  .00 

Emotional Cost  -.08  .00  .07 

Task Effort Cost  .00  .14*  .11 

LOVA  .01  .00  -.02 

Outside Effort Cost  -.07  .01  .04 

Self-Efficacy  -.14*  .05  .07 

Note. Magnitude: .01 ≥ r ≥ .09 = Negligible, .10 ≥ r ≥ .29 = Low, .30 ≥ r ≥ .49 = Moderate, .50 ≥ r 
≥ .69 = Substantial, r ≥ .70 = Very Strong (Davis, 1971). Male = 0; Female = 1. Yes = 0; No = 1  

*p < .05. 

Objective four sought to investigate the relationships between perceived motivational 
factors and overall motivation to study abroad.  A series of Spearman rank-order correlations were 
conducted to describe relationships between motivation constructs and overall motivation to study 
abroad prior to being graduated (see Table 5).  Two-tailed tests of significance indicated a 
statistically significant and positive relationship existed between each motivation construct and 
overall motivation.  For example, a two-tailed test indicated a statistically significant and positive 
relationship between outside effort cost and overall motivation to enroll in a short-term, study 
abroad course or similar experience before graduating rs(219) = .60, p < .001.  The effect size of 
this relationship was substantial (Davis, 1971).  Squaring the correlation coefficient indicated that 
36.0% of the variance in outside effort cost was accounted for by overall motivation indicating that 
the lower the perceived outside effort cost, the higher a student’s motivation to study abroad. 
Additional results are presented in Table 5.   
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Table 5 

Spearman’s Rho Correlations between Students’ Motivational Factors and their Overall 
Motivation to Enroll in Short-Term, Study Abroad Courses or Experiences Prior to Graduating, 
CASNR Students at OSU (N = 219) 

Variable  rs  p  
Effect size 

interpretation 

Intrinsic Value  .54  <.001  Substantial 

Expectancy- and Ability-Related Beliefs  .51  <.001  Substantial 

Attainment Value  .44  <.001  Moderate 

Utility Value  .56  <.001  Substantial 

Emotional Cost  .38  <.001  Moderate 

Task Effort Cost  .46  <.001  Moderate 

Loss of Valued Alternatives Cost  .51  <.001  Substantial 

Outside Effort Cost  .60  <.001  Substantial 

Self-Efficacy  .15  <.05  Low 

Note. Magnitude: .01 ≥ r ≥ .09 = Negligible, .10 ≥ r ≥ .29 = Low, .30 ≥ r ≥ .49 = Moderate, .50 ≥ r 
≥ .69 = Substantial, r ≥ .70 = Very Strong (Davis, 1971). 

Conclusions  

This study determined the perceived conceptualizations concerning the motivations of 
CASNR students at OSU to enroll in short-term, study abroad courses or experiences.  In particular, 
we assessed forecasted motivational factors that correlated with personal characteristics and overall 
motivation and intent to enroll in such prior to being graduated.  It is important to note forecasted 
appraisals potentially could be different from retrospective and real-time appraisals, and caution 
should be taken when generalizing the study’s findings.  The study yielded evidence that students’ 
forecasted conceptualizations of expectancy, value, and cost did affect their overall motivation to 
participate in short-term, study abroad courses or experiences.  The findings indicated that nearly 
three-quarters of the sample identified as White, female, undergraduate students.  Approximately 
one-third of the participants grew up on a ranch or farm, with less than one-tenth growing up 
downtown or near a city or town.  The largest proportions of participants were undergraduates, 
although distributions existed among all classification levels, including graduate students.   

Although students generally reported positive motivations toward the idea of participating 
in short-term, study abroad courses or experiences, the findings showed the largest appraisals were 
intrinsic value (M = 4.20, SD = 0.69) and expectancy- and ability-related beliefs (M = 4.10, SD = 
0.65; see Table 2).  Self-efficacy (M = 2.83, SD = 0.82) and outside effort cost (M = 3.25, SD = 
1.09) were the least motivational factors (see Table 2).  This finding contradicts the notion that 
individuals tend to overestimate their abilities prior to performing a task (Bandura, 1986).  
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Moreover, students perceived outside effort cost to be the next lowest motivational factor, i.e., 
perceived appraisals of time and effort put forth for tasks other than enrolling in a short-term study 
abroad course or experience was the lowest motivational cost factor.  In all, students appeared to 
be motivated to study abroad.  However, the perceptions of students were that such learning 
experiences competed with their outside influences, i.e., personal time, effort, and work, making 
such less of a realistic option for participation. 

When analyzing the relationships between students’ motivations and personal 
characteristics, the strongest, although negligible, correlation existed between task effort cost and 
hometown location (rs = -.27; see Table 3).  The type of home environment in which students were 
raised, i.e., farm versus city, appeared to have an impact on whether students were motivated to 
study abroad.  A Spearman’s rho correlation indicated a negligible, negative, and statistically 
significant (p < .01) relationship between the variables.  Where a student lived while growing up 
negatively influenced the perceived time, effort, and amount of work necessary to enroll in a short-
term, study abroad course or experience prior to being graduated. More research is needed to 
determine how these perceptions can be understood and overcome. 

We observed outside effort cost was more related to students’ motivations to study abroad 
(rs = .60; see Table 5) than to any other motivational factor.  This raises the question of how external 
demands influence students’ forecasted perceptions of their motivations to study abroad.  Further, 
of the motivational constructs studied, self-efficacy was least related to students’ motivations to 
study abroad (rs = .15; see Table 5).  This research is consistent with the IIE’s (2015) findings of 
comparatively lower enrollment among agriculture students in study abroad courses.  If employers 
are seeking graduates with global competence and awareness (Irani et al., 2006), it is important for 
administrators and faculty to focus on new ways of encouraging and recruiting students to 
participate in such learning experiences (Bunch et al., 2013).  Measures of expectancy and value 
correlated moderately, substantially, and positively to students’ forecasted motivations to enroll in 
short-term, study abroad courses or similar experiences before graduation.   

Finally, this study sought to generate a body of knowledge that documents the role cost, 
e.g., outside effort cost, has on CASNR students’ forecasted motivations, and it highlighted the 
importance of developing mechanisms for understanding how negative appraisals of both external 
and internal influences affect students’ motivations to enroll in short-term, study abroad courses or 
experiences.  The empirical structure of expectancy, value, cost, and self-efficacy remained 
relatively consistent with previous research (Bobbitt & Akers, 2013; Eccles & Wigfield, 1995; 
Flake et al., 2015).  We observed differential relationships between expectancy, value, cost, and 
self-efficacy items and students’ overall motivation to engage in a task.  As such, insight was gained 
into how cost manifests itself in different situations and how it interacts with expectancy, value, 
and self-efficacy among a new population (Flake et al., 2015).   

Implications 

As mentioned above, this study is part of a larger project seeking to confirm and validate a 
reliable instrument that administrators and faculty members can use to assess the perceived 
motivators students may have regarding their decisions to enroll in short-term, study abroad courses 
or experiences.  The findings of this study revealed several moderate and substantial relationships 
between CASNR students’ motivations to enroll in short-term, study abroad courses or experiences 
prior to being graduated, four of which, including outside effort cost, loss of valued alternatives 
cost, emotional cost, and task effort cost, were not reported previously in the study abroad literature 
in agricultural education (Bunch et al., 2013; Bunch et al., 2015; Chang et al., 2013; DanJean et al., 
2015; Estes et al., 2016; Place et al., 2004).   
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At OSU and other land-grant institutions, the mission is to provide experiences for students 
that improve attitudes regarding cultural and global differences (Moriba et al., 2012), a demand 
coming directly from various employers in the food, fiber, and natural resources sectors (Crawford 
et al., 2011; Irani et al., 2006).  To meet this demand, faculty and administrators need up-to-date 
psychometric tools to inform practices and recruitment strategies related to international 
experiences.  To these points, the value of this research is not limited to short-term, study abroad 
courses or experiences.  Of larger significance are the implications of how relative cost affects the 
way people make achievement-related choices.  Our goal, therefore, is to inspire the inclusion of 
these variables into other domains and provide the impetus for researchers to apply these variables 
in their own contexts.  Above all, we wish to communicate the value of incorporating relative cost 
dimensions into other domains within the agricultural education sphere to understand better 
students’ decision-making processes. 

The findings of the current study hold important implications for administrators and faculty 
regarding advanced planning and recruitment.  The results emphasize designing short-term, study 
abroad courses or experiences and advance planning and recruitment methods that appeal to 
students’ expectancy- and ability-related beliefs and subjective-task values, with special 
consideration for conceptions about distinct types of relative cost.  We argue that administrators 
and faculty can affect change by sharing the results of this study with students when presenting the 
notion of studying abroad to incoming students without prior international experience.  Adopting 
this approach will result in knowledge that can deepen understanding and insight into how 
perceptions of distinct types of cost influence task engagement and achievement and performance-
related choices, e.g., the effects outside effort cost may have on students’ motivations to study 
abroad (Minkler & Wallerstein, 2008). 

Recommendations and Limitations 

In previous studies, students were asked about cost relative to when they were engaged in 
a task (Flake et al., 2015).  In this study, students were asked to anticipate cost prior to engaging 
in a task.  These findings are theoretically and conceptually distinct from students’ retrospective 
and real-time appraisals of their motivations to study abroad, which includes implications for how 
motivation to study abroad changes through different stages of task engagement, i.e., before, 
during, and after concrete experiences. Therefore, rich, in-depth qualitative investigations are 
needed to identify the themes and understand more fully the differences students acquire throughout 
their stages of engagement (Connor & Roberts, 2017; Flake et al., 2015).  Connor and Roberts 
(2017) took this approach and discovered differences existed between students’ forecasted 
conceptualizations and observed experiences.  Perhaps the same is true for students’ perceptions of 
relative cost. 

The modest post hoc Cronbach’s alpha score for the self-efficacy measure used in this 
study suggests additional work is needed to further develop and refine a valid and reliable scale for 
use in the context of short-term, study abroad courses or experiences.  Afterward, students’ 
perceptions of self-efficacy and relative cost ought to be reexamined in the context of their short-
term, study abroad courses or experiences as such relates to geographic setting, distances, and 
language.   

Finally, OSU undergraduate students are required to take an international dimension (ID) 
course during their degree program to graduate (Moriba et al., 2012).  Students can achieve their 
ID credit in different ways, either through enrolling in various 16-week, on-campus courses, or 
through enrolling voluntarily in one of several short-term, study abroad courses or experiences.  
Further research, therefore, should be conducted to identify and describe the ID requirement at 
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OSU and how they relate to similar expectations at other institutions. Thereafter, triangulating these 
findings with stakeholders’ motivations, including the fact that an ID course is required for 
graduation in the case of OSU undergraduates, and the role of relative cost in students’ decision 
making regarding their selections of international experiences may be informative and useful for 
practitioners and researchers.   
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Outcome Framework for School Garden Program 
Development and Evaluation: A Delphi Approach 

John M. Diaz1, Laura A. Warner2 & Susan T. Webb3 

Abstract 

School gardens programs and garden-based education are positioned to become fixtures in 
educational institutions given recent trends and the national interest in gardens at school sites. 
Agricultural education professionals have integrated school gardens into core science, social 
studies, math, and language arts courses as well as agricultural education programs for 
elementary, middle, and high school curriculum. The literature shows that while there are specific 
curriculum links being made, school garden programs elicit a multitude of benefits in addition to 
enhancing student performance. Although the literature outlines an extensive set of impacts that 
may result from a school garden program, they are grounded in a specific case or intervention. 
Those who are planning for and evaluating school garden programs are left to make connections 
based on case study results or intervention trials, which leaves plenty of room for error. We utilized 
the Delphi approach with a panel of 74 experts to identify consensus on 38 outcomes that should 
be used to inform program development and evaluation efforts. Agricultural education 
professionals and other stakeholders connected to school gardens can use the results of this study 
to provide a solid foundation for an outcome-driven school garden program. 

Keywords: Program development, program evaluation, outcomes framework, school gardens 

Introduction 

School gardens are not a new phenomenon and have been a part of United States school 
systems since 1890 (Duncan, Collins, Fuhrman, Knauft, & Berle, 2016). Educators originally 
utilized gardens at school sites to mitigate the perceived negative effects of urban life on their 
students (Smithsonian Gardens, 2017). They saw school gardens as an opportunity to connect youth 
to nature and improve their physical health, while teaching students the lessons of responsibility 
based on the hard work required to garden (Smithsonian Gardens, 2017).  

A resurgence of interest in school garden programs came about in the early 1990s that 
resulted in the development of thousands of gardens on school sites across the country (Duncan, et 
al., 2016; Williams & Dixon, 2013). These gardens were not only located in urban areas but rural 
areas as well. School garden programs continue to grow across the country and receive national 
attention for the breadth of possible impacts from gardening and garden-based education. School 
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standards are becoming aligned with newly designed garden curricula as these curricula emerge in 
schools, districts and state education departments (Williams & Dixon, 2013).  

School gardens programs and garden-based education are positioned to become fixtures in 
educational institutions given recent trends and the national interest in gardens at school sites 
(Hayden-Smith, 2006; Williams & Dixon, 2013). The literature shows that while there are specific 
curriculum links being made with science, language arts, mathematics, social studies and writing; 
school garden programs exhibit a multitude of purposes and benefits. Williams and Dixon (2013) 
conducted a comprehensive survey of the literature and effectively outlined these purposes to 
include: 

(a) personal, social, physical, and moral development that also addresses self-
concept, self-esteem, and motivation (Bowker & Tearle, 2007; Dirks & Orvis, 
2005; Hendren, 1998; O’Brien & Shoemaker, 2006; Robinson & Zajicek, 2005; 
Sheffield, 1992; Simone, 2003); (b) positive environmental attitude and empathy 
(Berenguer, 2007; Dirks & Orvis, 2005; Skelly & Zajicek, 1998; Waliczek & 
Zajicek, 1999); (c) increased food literacy and healthy eating habits (Canaris, 
1995; Koch, Waliczek, & Zajicek, 2006; Lineberger & Zajicek, 2000; Morris, 
Neustadter, & Zidenberg-Cherr, 2001; Parmer, Salisbury-Glennon, Shannon, & 
Struempler, 2009; P. J. Morgan et al., 2010); and (d) school bonding, parental 
involvement, and formation of community (Brink & Yost, 2004; Brunotts, 1998; 
Cutter-Mackenzie, 2009; Mayer-Smith, Bartosh, & Peterat, 2009; Waliczek, 
Logan, & Zajicek, 2003) (p. 212). 

Williams and Dixon’s work (2013) along with the work of Berezowitz, Yoder and 
Schoeller (2015) also found that curriculum connections being made by school gardens enhance 
academic performance among its students.  

Agricultural education professionals engage in school gardening programs in various ways 
including integration into core science, social studies, math, and language arts courses as well as 
agricultural education programs for elementary, middle, and high school curriculum (Duncan et al., 
2016; Graves, Hughes, & Balgopal, 2016). The success of these programs and the national school 
garden movement has relied on the support of many sectors and diverse stakeholder groups 
including farmers, non-profits, school administrators and teachers, parents, business, and food 
service as well as universities and cooperative extension (Feenstra & Ohmart, 2012). Estimates 
indicate approximately one in five Extension professionals are involved in school or community 
gardens (Benson, 2014). Extension professionals and their volunteers may support school garden 
initiatives by providing horticulture, nutrition, and food safety expertise and instruction (Black, 
Haynes, Schrock, Duerfeldt, & Litchfield, 2016; Dzubak, Shaw, Strohbehn, & Naeve, 2016). 
Additionally, farm to school programs connect local farms and schools in an effort to improve 
student nutrition, support producers, and provide education (Benson, 2014). Extension evaluation 
specialists may also play a role in guiding impactful school garden planning and evaluation.  

Although the aforementioned literature outlines an extensive set of impacts that may result 
from a school garden program, they are grounded in specific cases or interventions. Those who are 
planning for and evaluating school garden programs are left to make connections based on case 
study results or intervention trials, which leaves plenty of room for error (Slavin, 2008). Also one 
of the challenges in extension programming for school gardens is the need to create a cohesive 
approach to support diverse programs that are composed differently and have different goals. 
Educators and other key stakeholders would benefit from a set of outcomes that cover a variety of 
school garden functions organized in the logical sequence of impacts following program 
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engagement. By providing such results, educators and support organizations can better plan their 
programs and understand when and how to collect data to understand their aggregate programmatic 
impacts (Israel, 2001).  

Theoretical Framework 

Utilizing principles of backward design (Wiggins & McTighe, 2005), agricultural 
educators have the opportunity to develop a program theory of change that focuses on mapping out 
the function of the program and how they lead to desired goals to be achieved (CTC, 2016). This 
process begins by identifying desired long-term goals and works backwards in identifying all the 
conditions that must be in place for the goals to occur, providing an outcomes framework (CTC, 
2016). The outcomes framework provides the basis for identifying what type of activities will lead 
to the desired outcomes necessary to achieve the long-term goal and provides additional clarity on 
the precise link between activities and goal achievement (CTC, 2016). This approach promotes 
better planning because the activities are linked to a detailed understanding of how change actually 
happens (CTC, 2016; Rockwell & Bennett, 2004).  It also enhances program evaluation as it allows 
educators to measure progress towards the achievement of longer-term goals that stretch beyond 
the identification of program outputs (CTC, 2016; Rockwell & Bennett, 2004; Wiggins & 
McTighe, 2005).   

In utilizing the backwards mapping approach, it is important to consider Bennett’s 
Hierarchy that outlines various outcome levels that connect the program activities to the intended 
long-term goals. Table 1 demonstrates the type of outcomes included in the hierarchy that may be 
immediate, intermediate or long-term in nature (Rockwell, 2004). 

Table 1  

The Outcome Types That Would Be Used in a Logic Model for Educational Programs 

Immediate Knowledge, attitudes, skills and aspirations 

Intermediate Behavior change or adoption of best practices 

Long-term Social, economic and environmental conditions 

Note. Adapted from “Using Logic Models for Program Development” G. Israel, University of 
Florida Cooperative Extension Electronic Data Information Source AEC360. Adapted with 
permission. 

Rockwell and Bennett (2004) explained that while immediate outcomes occur directly 
following engagement in a program activity, intermediate outcomes are expected months or years 
after program implementation followed by long-term outcomes.  

While these concepts are important to consider, agricultural educators must have a specific 
model to follow that provides additional structure to the aforementioned process. An appropriate 
model for this case is The Targeting Outcomes of Program (TOP) Model. This model represents a 
framework commonly used in education that integrates the backwards design approach and 
Bennett’s Hierarchy to focus on outcomes in planning, implementing and evaluating programs 
(Rockwell & Bennett, 2004). TOP’s hierarchy also integrates program evaluation in the program 
development process allowing educators to target specific outcomes in program development and 
then to assess the degree to which the outcome targets are reached (Rockwell & Bennett, 2004).  



Diaz, Warner & Webb Outcome Framework for School Garden Program… 

 

Journal of Agricultural Education 146 Volume 59, Issue 2, 2018 

While TOP can be used as a programming guide for a single organization, it also can be 
used for collaborative programming when agencies, organizations, or institutions focus on a 
strategic need area (Rockwell & Bennett, 2004). It promotes an outcomes framework and program 
priorities that are based on the views of stakeholders including teachers, administrators, program 
leaders, program participants, advisory groups and educational specialists. Rockwell and Bennett 
(2004) believed it created a collaborative advantage with the creation of synergy between 
collaborating organizations. 

Finally, logic models provide an effective tool for educators to use within the TOP Model 
when putting together program plans for the development and evaluation of educational programs 
(Israel, 2001). In the planning phases, the intended outcomes are integrated into a logic model in 
the form of impact indicators that theoretically would result in the programmer’s vision of success 
(Israel, 2001). These impact indicators should be used to develop program objectives that would 
guide the overall evaluation framework and associated evaluation tools. When integrating the 
additional components of a logic model that include process components, the educator is effectively 
identifying a causal relationship between the program and its intended outcomes otherwise known 
as the aforementioned program theory of change (Israel, 2001). By organizing the school gardens 
program in this manner, programs can measure, learn and improve based on intended outcomes 
and make proactive changes based on the deficiencies along the outcome chain.  

Purpose and Objective 

While developing a successful and robust school garden program is a complex task, there 
exists the potential to better inform the development and evaluation of such programs to ensure 
optimal impact and sustainability. The purpose of the study was to demonstrate the use of a 
framework for program development and evaluation that stakeholders, including agricultural 
educators, can adopt in order to show program outcomes. It did so by using an innovative tool, the 
Delphi technique, which a breadth of stakeholders can adopt. The objective of the study was to 
identify the most meaningful outcomes (short-term, medium-term, and long-term) that could be 
included in a program logic model and be utilized to measure the success of such programs. While 
school garden programs are diverse in size and populations served, this study aims to develop a 
comprehensive set of indicators that represent multiple types of stakeholders across Florida and 
integrates divergent needs into a single framework.  

Methods 

This statewide study used the Delphi technique to identify key outcomes that should be 
incorporated in evaluation frameworks across a variety of school garden programs. The Delphi 
technique is a research-based approach used to solicit, collate, and direct responses to achieve 
consensus among a group of experts. This approach has been cited as an effective means for 
structuring group communication so that the process is effective in allowing a group of individuals 
to address a complex situation (Delp, Thesen, Motiwalla & Seshadri, 1977; Linstone & Turoff, 
2002; Warner, 2015). The Delphi technique is frequently used in the educational context to develop 
consensus for program priorities and objectives that can help guide planning and evaluation efforts 
of programs (Warner, 2015).  

The population for this study consisted of key school garden experts that held various roles 
in school garden programs across the state of Florida. The group of experts was purposively 
selected in alignment with best practice for the Delphi technique (Stufflebeam, McCormick, 
Binkerhoff, & Nelson, 2012). In selecting the expert panel members, an advisory committee was 
developed that included representatives from state agencies, non-profits, institutions of higher 
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education and various school systems. The advisory committee utilized a selection framework that 
was predicated on including a breadth of experience, expertise and perspectives that stemmed from 
criteria that included years of experience, role(s) within the program, organization type and 
geographic area.  

The advisory committee provided a total of 101 unduplicated nominees. From this list, all 
potential participants were contacted by the principal investigator via email or telephone to setup a 
scheduled phone call to provide additional information on the study and solicit their inclusion. Of 
the 101 potential study participants, 76 responded to initial communication. We chose to solicit a 
large panel of experts to include in this study to develop a comprehensive research product that 
integrates the breadth of expertise and roles, organizations, and geographic areas that effectively 
represents the network of key stakeholders and programs in the state. Only two of the 76 that were 
reached declined to participate in the study. Those that chose to participate received a copy of the 
initial question included in the first survey to provide time for thoughtful response.  

Data Collection and Analysis 

The study used a series of three online surveys, each administered following analysis of 
the previous survey. All 74 panel members were expected to participate in each round but non-
participation did not result in their elimination from the study. The first round of the study used a 
survey with the open-ended item:  

Please list all of the outcomes that result from a successful school gardens program. 
Make sure to consider short-term outcomes (changes in knowledge, attitudes, skills 
and aspirations), medium-term outcomes (behavioral change/adoption of 
practices) and long-term impacts (societal, economic and environmental) when 
developing this list.  

This item was used to facilitate the development of a comprehensive list of program 
outcomes based on the panel’s experience with school garden programs. In each round of the 
survey, we asked the respondents to provide demographic information about themselves. This 
included information regarding the organization type that they represent, the role(s) they hold with 
the garden or garden program, the geographic region where their work takes place and the number 
of years of experience they have working with school gardens. To delineate geographic area, we 
utilized the Florida Extension districts.  Both geographic region and roles were multiple response 
items, so each respondent could provide multiple responses based on their work.  

Using the round 1 data, the researchers used a three-step process of content analysis to 
categorize the responses for developing the second-round survey (Merriam, 2009). Three 
researchers coded together to develop the initial themes, while an external member reviewed them 
and provided feedback (Blair, 2015). First, the data was assessed line by line and provided with 
codes. The responses were then read again multiple times until categories became well-defined. 
Then the individual categories were examined to create themes based on meaningful relationships 
with other categories and subcategories. The researchers then used the logic model framework to 
organize the themes within the short-term, medium-term or long-term outcome levels. The 
researchers used the logic model as the final step of data organization so that the subsequent surveys 
would solicit respondent evaluation based on similar outcome levels. 

In the second survey, respondents were asked to rate items identified in round one on a 
seven-point Likert-type scale (1 = Strongly Agree, 2 = Agree, 3 = Somewhat Agree, 4 = Neither 
Agree nor Disagree, 5 = Somewhat Disagree, 6 = Disagree, 7 = Strongly Disagree). The 
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respondents were asked to frame their level of agreement based on how meaningful they felt it was 
to include such outcomes in the evaluation of a school garden program to ensure its success. 
Respondents were also asked to consider feasibility to ensure that school garden educators and 
other key stakeholders would have the capacity to evaluate such outcomes. The researchers adopted 
the criteria of at least two-thirds level of the group members identifying strongly agree or agree a 
priori as the common definition of consensus and inclusion into the third survey (Boyd, 2003; 
Conner et al., 2013; Harder et al., 2010; Shinn et al., 2009).  

The third and final survey asked the respondents to identify their level of agreement on the 
same Likert-type scale with the shortened list of outcomes that achieved consensus in round two. 
The same definition of consensus was applied to the analysis of round three data. The number of 
iterations are up to the researchers, and two to four rounds are typically considered appropriate to 
achieve consensus (Delbecq, Van de Ven, & Gustafson, 1975; Linstone & Turoff, 2002). The 
design of Delphi studies, including the number of rounds employed, is open to modification by the 
researchers (Warner, 2015). As the majority of the items achieved consensus following round 3, 
we decided to conclude the study at this point. 

Rigor and Trustworthiness 

Multiple measures were used to ensure the credibility of the findings in order to promote 
research quality (Lincoln & Guba, 1985).  Surveys were validated using an expert panel of program 
evaluators, agricultural and horticultural educators, and state school garden coordinators not 
included in the study. This panel provided a means for evaluating the content, construct and 
criterion validity of the surveys (Heal & Twycross, 2015). The instruments were piloted with 
members of the target audience to ensure it was easy to understand and would produce the intended 
results of the instrument.  

Additionally, a team of experts was engaged in the debriefing process based on their 
knowledge of program development and evaluation, horticulture, nutrition, education and school 
gardens.  After each step in the analysis process researchers created a memorandum for the team, 
updating them on the study process and data analysis.  The peer debrief team provided guidance 
throughout the process.  

To ensure the dependability of the study a dependability audit trail (Berg, 2004) was 
constructed based on detailed notes taken throughout the study.  This audit trail was then used to 
conduct an inquiry audit that leveraged the input of external researchers to evaluate the researcher’s 
ability to outline a process for replication.  Each auditor was provided detailed notes that outlined 
the overall research process, the evolution of the process through analysis, and associated thoughts 
and decisions along the process.   

A closely related confirmability audit trail was also constructed in order to authenticate the 
confirmability of the study.  The confirmability audit was conducted at the same time as the 
dependability audit, requiring the auditors to evaluate whether the data and interpretations made 
are supported by material in the audit trail, are internally coherent, and represent more than the 
researchers’ biased perspective (Lincoln & Guba, 1985).  The audit trails provided detail for how 
data were collected, how categories were derived, and how decisions were made throughout the 
inquiry (Merriam, 2009).  The audit trail provided an organizational structure to understand the 
relationship between the conclusions, interpretations, and recommendations by clearly linking to 
the data sources themselves. Triangulation was also used to increase confirmability (Lincoln & 
Guba, 1985).  The researchers used multiple methods of triangulation including triangulation of 
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sources and analyst triangulation to help facilitate a deeper understanding of the phenomenon of 
interest.  

Breakdown of Respondent Demographics 

Overall, across all 3 rounds, the participants in this study averaged 10 years (M = 10.23, 
SD = 4.92) of experience working with school garden programs. Table 2 provides a breakdown of 
the rest of the respondent demographic information per round.  

Table 2  

A Breakdown of The Participant Demographics Per Round of The Delphi Study Including 
Organization Type, Role(S) in The Garden and Geographic Area(S) Where Program Takes Place 

 Round 1 (n = 64) 

n (%) 

Round 2 (n = 56) 

n (%) 

Round 3 (n = 60) 

n (%) 

Organization* 

University/Extension 

State Agency 

Non-profit 

Elementary School 

Middle School 

High School 

School Board/District 

Other 

 

20 (31.3) 

1 (1.6) 

12 (18.8) 

11 (17.2) 

5 (7.8) 

1 (1.6) 

5 (7.8) 

9 (14.1) 

 

18 (34) 

1 (1.9) 

9 (17.0) 

10 (18.9) 

5 (9.4) 

1 (1.9) 

4 (7.5) 

5 (9.4) 

 

18 (30.5) 

1 (1.7) 

16 (27.1) 

10 (16.9) 

3 (5.1) 

1 (1.7) 

5 (8.5) 

5 (8.5) 

Roles 

Administrator 

Educator 

Professional Development 

Garden Team Member 

Volunteer 

Other 

 

27 

46 

19 

26 

23 

18 

 

18 

36 

11 

12 

10 

10 

 

22 

35 

10 

15 

8 

11 
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Table 2 (Continued) 

A Breakdown of The Participant Demographics Per Round of The Delphi Study Including 
Organization Type, Role(S) in The Garden and Geographic Area(S) Where Program Takes Place 

 Round 1 (n = 64) 

n (%) 

Round 2 (n = 56) 

n (%) 

Round 3 (n = 60) 

n (%) 

Geographic Area 

Northwest 

Northeast 

Central 

South Central 

South 

Statewide 

 

8 

4 

5 

35 

9 

3 

 

7 

5 

6 

27 

5 

4 

 

8 

5 

5 

29 

7 

5 

Note. Both geographic region and roles were multiple response items, so each respondent may have 
provide multiple response based on their work and the reason percentages are not provided for these 
data. 

*Denotes the percentage of respondents for each organization type. Percentages are only provided 
for organization type. 

Results 

Delphi Results by Round 

Round 1 

A total of 327 open-ended responses were collected in round one. After we combined 
responses with the same meaning, there were seventy-seven types of outcomes identified in the 
first round that included thirty-four immediate outcomes, twenty-six intermediate outcomes and 
seventeen long-term outcomes. The response rate for this round was 87% (n = 64).  

Round 2 

Fifty-six of the 74 individuals responded in round two for a 76% response rate. In this 
round, respondents were asked to rate their level of agreement with the 77 outcomes identified in 
round one on a seven point Likert-type scale related to the importance of inclusion in the evaluation 
of school garden programs. Consensus was achieved on 47 outcomes, while the other 30 fell below 
the two-thirds threshold and were eliminated from further study (see Table 3).   
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Table 3 

Summary of the Delphi Study Round Two Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcomes Strongly Agree / 
Agree % 

Immediate Outcomes (34)  

Increased knowledge and awareness of where food comes from (foods systems) 92.7 

Students exhibit an increased willingness to eat more nutritious foods (i.e. fresh fruits 
and vegetables) 

90.9 

Students exhibit increased knowledge about nutrition and understand the importance 
of eating healthy to promote wellness 

87.3 

Students exhibit an increase in knowledge of healthy eating habits 87.3 

Students demonstrate increased ability to identify various plants and produce (i.e. 
fruits and vegetables) 

85.5 

Students demonstrate an increase in knowledge and appreciation for the natural 
environment 

83.6 

Increasing knowledge, skills and confidence for planning and carrying out gardening 
best practices 

83.6 

Fosters love of gardening among students that increases their enthusiasm for learning 83.3 

Increased life skills including  leadership, accountability, teamwork/cooperation, 
social skills, responsibility, focus and patience 

80.0 

Students demonstrate increased knowledge of the value of a garden 78.2 

Increased knowledge and skills through cross curricular integration in topics 
associated with gardening (i.e. science, technology, engineering math, social 
sciences, history, language arts, etc.) 

74.5 

Increased knowledge and skills among teachers for cross-curricular integration at the 
gardens 

74.5 

Students demonstrate positive attitudes towards exercise while gardening 70.4 

Students demonstrate increased knowledge and appreciation for the hard work 
associated with gardening 

69.1 

Students, parents and teachers demonstrate increased knowledge, skills, interest and 
confidence for growing their own food 

69.1 
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Table 3 (continued) 

Summary of the Delphi Study Round Two Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcomes Strongly Agree / 
Agree % 

Students exhibit an increase in knowledge and appreciation for the value of local food 
systems (i.e. local foods, local agriculture, local farmers, etc.) 

69.1 

Families demonstrate increased awareness and interest in home gardening 69.1 

Students and teachers exhibit increased knowledge and awareness of food safety 
practices 

67.3 

Teachers exhibit increased knowledge for engaging the community (school 
community and surrounding neighborhoods) in gardening* 

61.8 

Increased awareness of the idea that gardens cross over the three pillars of wellness: 
nutrition, emotional well-being and physical activity* 

60.0 

Increased awareness, skills and interest in careers in food, agricultural, natural 
resources and human sciences* 

60.0 

Students demonstrate increased knowledge of how the garden can generate income 
and provide foods at a lower cost* 

56.4 

Students demonstrate increased knowledge of the benefits of organic gardening* 56.4 

Teachers demonstrate attitudes of fulfillment and enjoyment toward their jobs* 54.5 

Students demonstrate increased knowledge and skills for healthy food preparation* 52.8 

Students demonstrate increased knowledge in the connection between natural 
systems and the human body* 

49.1 

Students demonstrate increased knowledge of societal issues (hunger, poverty, 
education)* 

49.1 

Students exhibit increased awareness and knowledge of sustainable communities.* 49.1 

Students and staff demonstrate increased skills to deal with stress* 43.6 

Students demonstrate increased knowledge of the importance of preparing and eating 
meals with family, friends and others* 

41.8 

Students demonstrate increase knowledge of environmental issues at multiple scales 
(local, state, national, international)* 

41.8 
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Table 3 (continued) 

Summary of the Delphi Study Round Two Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcomes Strongly Agree / 
Agree % 

Students demonstrate increased knowledge of skills related to agribusiness* 38.2 

Students demonstrate increased awareness and knowledge of agricultural 
technology* 

32.7 

Students demonstrate increased knowledge of fiber production* 16.4 

Intermediate Outcomes (26)   

Adults positively engage with students in the garden 81.8 

Students, Parents and Teachers make healthier food choices (i.e. expanding palate, 
eating more fruits and vegetables, trying new healthy foods/drinks) 

81.8 

Students are more engaged (participate, listen and pay attention to lesson) 80.0 

Students engage in nature through outdoor activities 80.0 

Students take home produce for cooking/consumption at home 80.0 

Increased parent and community engagement in the garden 80.0 

Teachers incorporate nutrition education into garden instruction 78.2 

Teachers develop and implement garden-based curriculum that leverages real-world 
application of multiple disciplines (i.e. math, science, history, etc.) and connects to 
state standards 

76.4 

Students and staff share healthier options and lifestyles with others 74.5 

Administrators designate the garden as an outdoor classroom to be incorporated in 
the regular school  

72.7 

Create a plan and structure to collaboratively manage the gardens 72.7 

Students increase their physical activity 72.2 

Students will protect their environmental by using sustainable gardening practices 
(water conservation, composting, re-use of materials, etc.) 

69.1 

School receive donations from local business 69.1 
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Table 3 (continued) 

Summary of the Delphi Study Round Two Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcomes Strongly Agree / 
Agree % 

Students and teachers conduct gardening and food preparation practices in 
accordance with proper food safety  

69.1 

Students and teachers encourage family members to garden at home 67.3 

New partnerships formed with school district, youth organizations, farmer, 
businesses, state/local government, non-profits, community stakeholders* 

63.6 

Students, Teachers and Parents purchase more local whole foods and less processed 
foods* 

63.6 

Increased incorporation of garden produce at school (i.e. school cafeterias)* 63.6 

Students are more engaged within their families and communities* 61.8 

Students decrease sedentary behaviors (i.e. decrease in watching television)* 58.2 

Students use their personal journal to record plant observation for writing practice 
and creative expression* 

58.2 

Elementary and middle school partner with local high school so there is a 
continuation in programming* 

52.7 

Students attend more classes* 48.1 

Gardens are funded specifically to grow food for the lunchroom* 29.1 

Long-term Outcomes (17)   

Increase in the number of school, community and home gardens 87.3 

Sustainable school gardens (sustained for multiple years) 83.6 

Increased access to fresh fruits and vegetables 83.3 

Improved quality of outdoor school environment 83.3 

Students and teachers become environmental stewards 78.2 

Increase in the number of partnerships for school gardens 78.2 

Students are connected to nature and their food 74.1 
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Table 3 (continued) 

Summary of the Delphi Study Round Two Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcomes Strongly Agree / 
Agree % 

Complete school program that provides a continuum of education from elementary 
through post-secondary 

74.1 

A productive edible garden that provides produce for students to bring home 72.7 

Future generations participate in sustainable agricultural practices 70.9 

Healthier garden participants (physical and mental health) 70.9 

Increased quantity and variety of Florida grown foods served in cafeterias* 63.6 

Students are more successful in school (i.e. increase in standardized test scores)* 60.0 

Increase in sustainable local foods systems that strengthen local economies and 
promote financial security* 52.7 

Safer, more resilient communities* 51.9 

Peace in school* 36.4 

*These items did not achieve consensus and were removed for round 3 

The outcomes with the highest level of agreement in the immediate outcomes range 
centered on food systems, nutrition and wellness, horticulture and attitudes toward gardening, and 
the natural environment. The outcomes with the highest level of agreement in the medium-term 
range were predominately focused on students sharing knowledge about gardening, parents and 
community members engaging in gardening with youth, making healthier food choices, 
engagement with instruction and engagement in outdoor activities. The outcomes with the highest 
level of agreement in the long-term outcomes range included an increase in the total number of 
gardens (school, community and backyard), increased sustainability of the gardens, increased 
healthy food access, improved quality of outdoor school environment, the increase in 
environmental stewards and the increase in the number of partnership for school gardens.  

Respondents exhibited variance that school gardens should be developed and evaluated 
based on their ability to increase the agribusiness knowledge and skills of their participants along 
with increasing their knowledge of larger scale environmental issues. Respondents felt, that in the 
intermediate, success should not be evaluated based on the gardens ability to be funded to grow 
food for the lunchroom, its ability to promote increase students’ attendance and its ability to create 
partnerships for the development of a program continuum. Additionally, respondents varied on 
their perspective that school gardens should be developed and evaluated based on their ability to 
create larger scale, positive economic and social conditions related to strengthening local 
economies and providing financial security, creating safer and more resilient communities and 
creating peace in school.  
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Round 3 

In round three, consensus was achieved on 38 of the shortened list of 47 items that fell 
within the definition of consensus based on the responses from round two (see Table 4). Panel 
members were asked to go through the same exercise as in round two in an attempt to capture any 
potential changes in perception based on the shortened list. Sixty of the 74 panel members 
responded in this round for an 81.8% response rate.  

Table 4 

Summary of The Delphi Study Round Three Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcome 
Strongly Agree / 

Agree % 

Immediate Outcomes (18)  

Increased knowledge and awareness of where food comes from (foods 
systems) 

94.9 

Students exhibit an increase in knowledge of healthy eating habits 86.4 

Fosters love of gardening among students that increases their enthusiasm 
for learning 

86.4 

Students exhibit increased knowledge about nutrition and understand the 
importance of eating healthy to promote wellness 

84.7 

Increased life skills including leadership, accountability, 
teamwork/cooperation, social skills, responsibility, focus and patience. 

84.7 

Students exhibit an increased willingness to eat more nutritious foods (i.e. 
fresh fruits and vegetables) 

83.1 

Increased knowledge and skills among teachers for cross-curricular 
integration at the gardens 

83.1 

Students, parents and teachers demonstrate increased knowledge, skills, 
interest and confidence for growing their own food. 

81.4 

Students demonstrate increased ability to identify various plants and 
produce (i.e. fruits and vegetables) 

81.4 

Students demonstrate an increase in knowledge and appreciation for the 
natural environment 

81.4 
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Table 4 (Continued) 

Summary of The Delphi Study Round Three Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcome 
Strongly Agree / 

Agree % 

Increasing knowledge, skills and confidence for planning and carrying out 
gardening best practices 

81.4 

Students demonstrate increased knowledge of the value of a garden 81.4 

Increased knowledge and skills through cross curricular integration in 
topics associated with gardening (i.e. science, technology, engineering 
math, social sciences, history, language arts, etc.) 

79.7 

Students exhibit an increase in knowledge and appreciation for the value of 
local food systems (i.e. local foods, local agriculture, local farmers, etc.) 

69.5 

Families demonstrate increased awareness and interest in home gardening* 64.4 

Students demonstrate increased knowledge and appreciation for the hard 
work associated with gardening* 

64.4 

Students demonstrate positive attitudes towards exercising while 
gardening* 

59.3 

Students and teachers exhibit increased knowledge and awareness of food 
safety practices* 

55.9 

Intermediate Outcomes (17)  

Students engage in nature through outdoor activities 86.4 

Students are more engaged (participate, listen and pay attention to lesson) 78.0 

Students share knowledge about gardening 76.3 

Adults positively engage with students in garden 76.3 

Students, parents and teachers make healthier food choices (i.e. expanding 
palate, eating more fruits and vegetables, trying new healthy foods/drinks) 

76.3 

Teachers incorporate nutrition education into garden instruction 74.6 

Create a plan and structure to collaboratively manage the gardens 74.6 
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Table 4 (Continued) 

Summary of The Delphi Study Round Three Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcome 
Strongly Agree 

/ Agree % 

Students will protect their environment by using sustainable gardening 
practices (water conservation, composting, re-use of materials, etc.) 

74.6 

Teachers develop and implement garden-based curriculum that leverages 
real-world application of multiple disciplines (i.e. math, science, history, 
etc.) that connects to state standards. 

72.9 

Students increase their physical activity 72.9 

Increased parent and community engagement in the garden 72.4 

Students take home produce for cooking/consumption at home 71.2 

Administrators designate the garden as an outdoor classroom to be 
incorporated in the regular school 

69.5 

School receives donations from local business* 66.1 

Students and teachers gardening and food preparation practices in 
accordance with proper food safety practices* 

65.5 

Students and staff share healthier options and lifestyles with others* 64.4 

Students and teachers encourage family members to garden at home* 54.2 

Long-term Outcomes (12)  

Improved quality of outdoor school environment 83.1 

Increased access to fresh fruits and vegetables 79.3 

Sustainable school gardens (sustained for multiple years) 78.0 

Students are connected to nature and their food 78.0 

Healthier garden participants (physical and mental health) 76.3 

Increase in the number of school, community and home gardens 74.6 

Students and teachers become environmental stewards 74.6 
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Table 4 (Continued) 

Summary of The Delphi Study Round Three Results Showing the Percentage of Participants That 
Chose Strongly Agree or Agree for the Importance of the Inclusion of Each Item in the Evaluation 
of School Garden Programs. 

Outcome 
Strongly Agree / 

Agree % 

Increase in the number of partnerships for school gardens 74.6 

A productive edible garden that provides produce for students to bring 
home 

69.5 

Future generations participate in sustainable agricultural practices 69.5 

Complete school program that provides a continuum of education from 
elementary through post-secondary* 

59.3 

*These items did not achieve consensus 

Four of the nine outcomes that did not maintain consensus resided in the immediate 
outcomes range related to awareness and interest for gardening at home, increased knowledge and 
appreciation for the hard work associated with gardening, positive attitudes towards exercising 
while gardening and knowledge of food safety practices. An additional four of the nine outcomes 
that did not maintain consensus resided in the intermediate outcomes range related to the schools 
receiving donations from local business, utilizing best practices related to food safety, sharing 
healthier options and lifestyles and encouraging family members to garden at home. Finally, only 
one of the nine outcomes that did not maintain consensus resided in the long-term range and related 
to creating the condition where there exists a complete school program that provides a continuum 
of education from elementary through post-secondary.  

Conclusions 

Utilizing the Delphi technique proved to be a useful approach in gaining the input of a 
diverse panel of key experts in the identification of set of agreed outcomes that are essential to 
school gardens. The panel reached consensus on 14 immediate outcomes, 13 intermediate outcomes 
and 11 long-term outcomes. The panel viewed increasing the students’ knowledge of food systems, 
increasing their engagement in nature through outdoor activities and increasing the quality of the 
outdoor school environment as top priorities for school gardens. Since the panel of experts 
represented the diversity of stakeholders involved in community gardens across the state, it 
provided a comprehensive and holistic lens to the Delphi technique that included varied interests, 
expertise and perspectives.  

This process shows how a network of key stakeholders that exist in the context of school 
gardens can work together to develop an outcome-driven program. In addition, this model provides 
a basis for identifying a program’s performance measures because components that are important 
enough to include in a logic model should also be the focus for performance measurement (Israel, 
2001). It is important to take the results of this study into consideration when planning or refining 
a school garden program but should not be viewed as a panacea as local needs should be integrated 
into planning decisions. The results have the potential to inform a comprehensive framework for 



Diaz, Warner & Webb Outcome Framework for School Garden Program… 

 

Journal of Agricultural Education 160 Volume 59, Issue 2, 2018 

school garden program development and evaluation that agricultural educators, extension faculty 
and staff, and other school garden key stakeholders, can adopt and implement to consistently 
demonstrate positive program outcomes across geographic regions.  

Implications and Recommendations 

Agricultural education professionals and other stakeholders connected to school gardens 
can use the results of this study to provide a solid foundation for an outcome-driven school garden 
program. This study provided additional rigor and evidence than can be transferred from a specific 
case or intervention strategy, by bringing a diverse group of experts to help to inform these efforts 
across the state of Florida and beyond. Their input can be integrated within backward design 
approach and help streamline the review process for new school garden educators looking to create 
their own program, or existing stakeholders looking towards program refinement.  

When planning for school garden initiatives, agricultural education professionals and 
school garden stakeholders should consider the findings of this study. The immediate, intermediate, 
and long-term outcomes can be used to design the structure of a school garden, formal and informal 
curriculum for students, and can serve as a guide for school garden evaluation. These outcomes 
may also be used as framework for grant-seeking activities and to assist with demonstrating 
accountability to funders (Rockwell & Bennett, 2004). We recommend those associated with 
school garden programs consult this list and select the most important and relevant outcomes for 
their local context and students’ needs.  

A good starting place in using these findings may be to consider the outcomes that received 
the highest level of agreement as they are likely to be the most universal among school garden 
programs. In the short-term, school gardens should increase knowledge of food systems of healthy 
eating while nurturing a love of gardening among students. Medium-term, school gardens should 
promote connection to nature, more engaged students, and sharing of gardening information. In the 
long-term, school gardens should result in better outdoor environments, improved access to healthy 
produce, and sustained school gardening programs.  

This study goes beyond providing desired results that are simply related to learning 
outcomes and are expanded to include behavior change, adoption of best practices and the creation 
of long-term conditions. This expansion holds promise for those that intend to achieve far reaching 
impacts, which is necessary for program accountability and public support (Williams & Dixon, 
2013). Integrating the results of this study using the backward design into a program logic model 
ensures that results may provide a valuable contribution towards an educators’ program theory of 
change (Israel, 2001) and potentially clarify points where evaluation tools are needed in addition 
to provide additional clarity in the development and selection of instructional strategies (Wiggins 
& McTighe, 2005). 

Agriculture educators have the opportunity to use our results or the results of their own 
Delphi study to work in collaboration with their support network to outline a corresponding 
outcomes framework using the logic model (Israel, 2001; Rockwell & Bennett, 2004). Figure 1 
provides a basic example of a casual chain of outcomes organized within the logic model 
and outlined in terms of the backwards design principles of the TOP Model.  
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Figure 1. Outcome Results of the Delphi Study Outlined in Terms Backwards Design Using 
Bennett's Hierarchy within the TOP Model Organized for a Program Logic Model 

Within the example, the educator’s long-term vision for success includes the outcome of 
developing healthier garden participants. This program theory of change demonstrates that to 
achieve that long-term outcome, students must make healthier food choices predicated on the 
program’s ability to positively influence their willingness to eat more nutritious foods. Since the 
results of this study were organized similarly to a logic model, agricultural educators or support 
organizations tasked with developing garden activities may better understand how to influence 
participants’ knowledge, attitudes, skills, and aspirations necessary to achieve behavior change or 
the adoption of best practices (Israel, 2001). While the example in Figure 1 provides the casual 
chain of outcomes, it is also important to develop a set of associated measurable impact indicators 
for evaluating program success. Possible impact indicators for the above example may include: 
lowering body mass index, reducing occurrences of obesity, reducing occurrences of diabetes, and 
decreased use of related medication to name a few.   

With the presented structure, those responsible for evaluating program performance can 
better understand when to administer evaluative tools and how they should be structured (Israel, 
2001). The hierarchy of outcomes not only maps what evaluation should measure but also provides 
a timeline of expected results to inform appropriate timing for administering evaluation tools. So 
for instance, the example above outlines an immediate outcome related to increasing the students’ 
willingness to eat more nutritious foods. As a result, agricultural educators need to develop and 
administer tools directly following student engagement with the related activity to evaluate its 
ability to achieve the intended outcome.  Additionally, follow up instruments or mechanisms would 
need to be developed to measure intermediate or long-term outcomes that are expected either 
months or years following implementation. It is important to understand this dynamic to effectively 
align evaluation with the appropriate timing of outcomes (Israel, 2001). Regardless of whether the 
agricultural educator is responsible for evaluating these outcomes or a support organization is 
leading such an effort, it is important that they understand these principles to serve as an effective 
resource in utilizing evaluation data to make programmatic decisions (Rockwell & Bennett, 2004).  
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Sustainable Water Management within Agriculture, 
Food, and Natural Resources Education   

Aaron J. McKim1, Mark Forbush2 & R. Bud McKendree3  

Abstract 

Water scarcity is a global problem in which, through consumption and eutrophication of 
freshwater, agriculture has contributed. The impact of water scarcity necessitates research into 
how agriculture, food, and natural resources (AFNR) educators can support solutions. A subset of 
AFNR educators in the Great Lakes Basin participated in a professional development experience 
designed to introduce how online, sustainable water management tools could be incorporated 
within AFNR curricula. Participants were then surveyed about past and future intentions to 
incorporate the tools. Results indicated teachers planned to increase utilization of sustainable 
water management tools by 3.50 days per school year. Qualitative feedback suggested teachers 
planned to use the tools to achieve a variety of aims, including teaching about water usage, the 
relationship between soil and water, and record keeping. Participants were also asked to evaluate 
the alignment between sustainable water management tools and AFNR education. Teachers 
perceived the strongest alignment between sustainable water management tools and Environmental 
Services Systems and Natural Resources Systems pathways. Findings from this mixed-method study 
are discussed using the Model of Teacher Change, including recommendations for future 
professional development on sustainable water management and research on increasing the ability 
of AFNR educators to support water scarcity solutions.  

Keywords: information technologies; professional development; school-based agricultural 
education; sustainable water management 

Introduction 

Agriculture, food, and natural resources (AFNR) educators hold a moral imperative to 
teach content and practices which solve, rather than contribute to, problems (Andenoro, Baker, 
Stedman, & Weeks, 2016). One of the most pressing problems today is water scarcity (Mancosu, 
Snyder, Kyriakakis, & Spano, 2015). The water scarcity problem is not temporary, as increases in 
climate change, global population, and food production further stress the system. The breadth of 
impact associated with water scarcity is significant, including up to two-thirds of the global 
population being negatively affected by 2045 (Mancosu et al., 2015). The significance of this 
problem necessitates AFNR educators consider their role in contributing to a water scarcity 
solution.  
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A strong link exists between agriculture and water scarcity. Globally, agriculture is the 
largest consumer of water, accounting for approximately 70% of withdrawals (Mancosu et al., 
2015). Furthermore, projected increases of 16% in irrigation water requirements (Fischer, Shah, 
Tubiello, & van Velhuizen, 2005) suggests agriculture’s demand for water will only increase. In 
addition to demanding an overwhelming portion of available water, non-point source nutrient 
runoff from agriculture is a major contributor to eutrophication of freshwater, further straining 
social and environmental water systems (Kerr, DePinto, McGrath, Sowa, & Swinton, 2016; 
Michalak et al., 2013). The relationship between agriculture and freshwater is highlighted within 
analysis of the Great Lakes Basin. The Great Lakes Basin is home to approximately 21% of the 
world’s surface freshwater (Environmental Protection Agency, 2017). Since reductions of 
restrictions in 2000, agricultural runoff has contributed to a re-eutrophication of the Great Lakes 
Basin (Fales et al., 2016; Kerr et al., 2016). In 2011, Lake Erie experienced a record-breaking algal 
bloom, which has been traced back, in part, to trends in agricultural practices (Michalak et al., 
2013). The relationship between agriculture and water within the Great Lakes Basin is made more 
complex by the scope of production agriculture in the region, which totals 7% of American (i.e., 
$15 billion annually) and 25% of Canadian farm production (Kerr et al., 2016).  

Recognizing the role of agriculture in the water scarcity problem, interventions like 
education in sustainable water management approaches have been recommended (Fales et al., 
2016). In fact, research suggests educational interventions are effective at increasing the 
sustainability of water use practices (Suh, Khachatryan, Rihn, & Dukes, 2017). AFNR educators 
in high school settings are uniquely positioned to create change in the behaviors of students at an 
early age through education in sustainable water management. Furthermore, AFNR educators have 
an opportunity to present the complexity of the relationship between water scarcity and production 
agriculture, illuminating the interconnecting needs of food and water. Therefore, the current study 
explored how a subset of AFNR educators in the Great Lakes Basin envisioned application of 
online, sustainable water management tools (e.g., the Great Lakes Water Management System 
[GLWMS]) within their curricula after engaging in a professional development experience. 
Acquisition of this knowledge provides a foundation for how sustainable water management 
content and practices can be incorporated within AFNR curriculum, empowering AFNR educators 
to contribute to water scarcity solutions.  

Literature Review 

Three relevant themes were reviewed, providing a foundation of knowledge to which the 
current study contributes. Specifically, this review takes a deeper look into sustainable water 
management as well as brief analyses of teaching about water and effective professional 
development experiences.  

Sustainable Water Management 

Sustainable water management arose in response to increased awareness of water quantity 
and quality issues due to the misuse of water resources. As an approach, sustainable water 
management attends to “all practices that improve crop yield and minimize non-beneficial water 
losses” (Mancosu et al., 2015, p. 976). Within production agriculture, these practices include 
irrigation system choice, irrigation scheduling (i.e., timing and quantity), and soil and climate-based 
crop management decisions (Mancosu et al., 2015). Research suggests, however, due to limited 
local networking capacity, some producers are unaware of, or unwilling to participate in, 
sustainable water management (Fales et al., 2016). To address this reluctance, Fales et al. suggested 
“technical assistance in the form of outreach, education, conservation planning, and program sign-
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up and administration are essential forms of support for producers and can greatly influence their 
participation in conservation programs” (2016, p. 1374).   

Focusing on education as a means to support sustainable water management, introducing 
information technology tools which intuitively combine topographic, climatic, and soil data to 
support informed decision making has been effective (Fales et al., 2016). Therefore, the 
professional development intervention utilized within the current study leveraged information 
technology tools housed within the Institute of Water Research at Michigan State University, 
including the GLWMS, by introducing a subset of AFNR teachers to the tools, their application, 
and potential uses within AFNR curriculum.  

Teaching about Water 

The majority of work addressing water scarcity has sought technical solutions (e.g., 
efficient irrigation systems, drought resistant crops) without attending to the human factors critical 
to understanding, and providing solutions to, the water scarcity problem (Breukers, van Asseldonk, 
Bremmer, & Beekman, 2012). Mentions of the social component include recommendations for 
expanded educational efforts, without discussing how to facilitate such experiences (e.g., Fales et 
al., 2016). Recently, a flurry of research has started to address how to teach water conservation 
within an AFNR context (e.g., Huang & Lamm, 2015; Lamm, Lamm, & Carter, 2015; Lamm, 
Warner, Martin, White, & Fisher, 2017; Owens & Lamm, 2016, 2017). In consensus, studies 
highlight the importance of AFNR educators, regardless of position, in addressing water scarcity. 
However, challenges have been identified, including learners disassociating themselves from the 
problem (Delorme, Hagen, & Stout, 2010), the influence of political affiliation (Owens & Lamm, 
2017), and disagreements between AFNR leaders and the general public (Lamm et al., 2015).  

Acknowledging these challenges, five recommendations have emerged for teaching 
sustainable water management within AFNR, including (a) developing the knowledge and 
communication skills of AFNR opinion leaders regarding water management, (b) using common, 
non-technical language when discussing water issues, (c) creating educational coalitions with 
similar values related to water management, (d) teaching with rich descriptions and anecdotes 
connecting agriculture and water, and (e) utilizing flexible educational experiences, adaptable to 
the characteristics of the learners (Lamm et al., 2015). The current study adds to the burgeoning 
literature by exploring the impact of a professional development experience on school-based AFNR 
education teachers and their intentions to incorporate sustainable water management tools within 
their curricula.   

Professional Development 

The intervention in this study was a professional development experience addressing 
sustainable water management tools; therefore, a brief review of the literature on effective 
professional development experiences is included. Looking at the broad education literature, five 
elements of professional development have emerged as being critical to a successful experience, 
(a) focus on content knowledge, (b) opportunities for active learning, (c) coherence with other 
learning opportunities, (d) collective participation among teachers, and (e) sufficient duration 
(Garet, Porter, Desimone, Birman, & Yoon, 2001; Wilson, 2013). Research within school-based 
AFNR education supports the value of professional development experiences (Shoulders & Myers, 
2014), including positive relationships between professional development and teacher self-efficacy 
(McKim & Velez, 2017; Stachler, Young, & Borr, 2013) as well as increased engagement in 
inquiry-related activities (Shoulders & Myers, 2014).  
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Research illuminating the effective characteristics of professional development 
experiences was used in the construction of the sustainable water management professional 
development experience discussed in the current study. Additionally, existing research in AFNR 
education suggesting positive outcomes associated with professional development provided the 
motivation to utilize professional development as the method to increase sustainable water 
management within AFNR curriculum. Moreover, the current study contributes to the professional 
development literature in AFNR education as it is the first known study exploring professional 
development engagement and inclusion of sustainable water management in AFNR curriculum.   

Theoretical Framework 

In part, the current study sought to evaluate if, and how, a professional development 
experience created change among AFNR educators. Specifically, the change sought was an 
increase in the use of sustainable water management tools within AFNR. Recognizing an interest 
in teacher change, a framework which modeled the association between professional development 
and teacher change was needed. In search for such a framework, the Model of Teacher Change 
(MTC; Guskey, 2002) emerged. The MTC is grounded in teacher motivations for engaging in 
professional development, noting teachers are motivated for three reasons, (a) to expand knowledge 
and skills, (b) to grow professionally, and (c) to improve student learning (Guskey, 2002). 
However, the MTC also notes teacher attitudes and beliefs about their teaching practices are not 
based on their own learning (e.g., via professional development), but the learning and performance 
of their students (Harootunian & Yargar, 1980). In combination, this foundation of knowledge 
challenged previous models linking professional development and change, which defined the 
objective of professional development to directly change the attitudes and beliefs of teachers, which 
in turn would change their practice (Guskey, 2002). As an alternative conceptualization, the MTC 
noted teacher change is an experientially-based learning process; specifically, teacher attitudes 
alone do not influence sustained change, their observations of the efficacy of an intervention creates 
sustained change. Therefore, the MTC suggested professional development provide teachers with 
a new practice to attempt within their classroom and, based on student learning outcomes, teachers 
establish their beliefs and attitudes about the intervention (see Figure 1). Those experientially-
grounded attitudes, if positive, provide the foundation for sustained change within a teacher’s 
practice. Below, the MTC is juxtaposed against previous models of professional development.    

Figure 1. The MTC (Guskey, 2002) in comparison to previous models linking professional 
development and teacher change.  

Within the current study, the MTC was operationalized by having participants engage in a 
professional development experience and then evaluating anticipated changes in classroom 
practices (i.e., how teachers envisioned incorporating the sustainable water management tools 
within their curriculum). A limitation of this approach is neither learning outcomes nor teacher 
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beliefs and attitudes were evaluated within the current study; however, follow-up research is 
planned which will attend to the remaining components of the MTC.  

Purpose and Objectives  

The purpose of this study was to explore how a subset of AFNR educators in the Great 
Lakes Basin envisioned application of sustainable water management tools within their curricula 
after engaging in a professional development experience. Two research objectives were established 
to guide the development and execution of the study, (a) describe AFNR educators’ application of 
the sustainable water management tools within their curricula before and after engagement in a 
professional development experience and (b) evaluate perceived alignment between the sustainable 
water management tools and AFNR pathways.   

Methods 

The current study utilized a convergent design, mixed-method, descriptive approach 
(Leedy & Ormrod, 2013) to accomplish the established purpose and objectives. The research 
approach was designed to provide foundational information regarding the inclusion of sustainable 
water management within AFNR education curriculum. All research methods described were 
approved by the Institutional Review Board at Michigan State University.  

Sample and Data Collection 

The current study included a census of teachers (N = 13) who participated in a one-day 
professional development experience on December 15, 2016. In accordance with the Dillman 
(2007) tailored design approach, each of the 13 potential respondents were contacted and asked to 
complete the survey. The survey was administered through Qualtrics, an online survey tool. A 
maximum of three points of contact were made, facilitated through both email (i.e., first and second 
contact) and phone calls (i.e., third contact) in February of 2017. In total, 12 of the potential 
respondents provided useable responses to the online survey, yielding a 92.30% response rate. Due 
to the small sample size, a statistical comparison of “on-time” and “late” respondents, to evaluate 
non-response error, was not appropriate (Lindner, Murphy, & Briers, 2001); therefore, the results 
should not be generalized beyond the 12 teachers who responded to the survey (Miller & Smith, 
1983).  

Professional Development Experience 

The professional development experience, facilitated by three representatives of the 
Institute of Water Research at Michigan State University, was held at the Shiawassee Regional 
Educational Service District in Michigan. AFNR teachers from the surrounding area (i.e., within 
approximately 30 miles) were invited to participate in the training. The sustainable water 
management training was one element of a longer professional development experience. The 
sustainable water management training included introductions to, and opportunities to “try out,” 
two online sustainable water management tools. First, participants were provided an introduction 
to the Michigan Sensitive Areas Identification System (SAIS). SAIS is an online mapping and 
reporting tool that identifies and maps sensitive areas on farm fields. SAIS helps evaluate the 
conservation needs of a given agricultural field (e.g., viewing areas where concentrated water 
runoff is likely to occur and cause erosion and loss of nutrients). This information is summarized 
in a PDF report, mapping potential resource issues on a field and describing conservation practices 
that could reduce issues. After an introduction to SAIS, participants were given an opportunity for 
active learning, as they utilized SAIS to map land labs or similar locations close to their respective 
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schools. Following the active learning opportunity, participants collaboratively discussed how 
SAIS could be applied within AFNR curricula.  

The second sustainable water management tool introduced was the Great Lakes Watershed 
Management System (GLWMS). GLWMS is ideal for evaluating, tracking, and reporting water 
quality and quantity improvements at the field scale. The system allows users to evaluate impacts 
on groundwater replenishment and sediment and nutrient loading based on changes in land cover 
or management practices. Users are also able to save and track results, aggregate benefits across 
multiple projects, and generate customized reports. Following the introduction, participants were 
given an opportunity to actively learn GLWMS by evaluating an area relevant to their local school. 
Additionally, teachers participated in a collective discussion of how the GLWMS could be 
incorporated within AFNR curricula.  

Instrumentation  

The follow-up survey included three sections, (a) past and future utilization of the 
sustainable water management tools in curricula, (b) alignment of the sustainable water 
management tools and AFNR pathways, and (c) demographic information. Within the first section, 
respondents indicated their utilization of the sustainable water management tools within their 
curricula before the professional development, between the professional development and the time 
of their response, and future plans to incorporate the sustainable water management tools. 
Responses were collected as “number of days in a typical school year” teachers had utilized, or 
planned to utilize, the sustainable water management tools. In addition to frequency, teachers were 
asked, qualitatively, how the tools had been, or would be, implemented within their curricula.  

The second section of the survey had respondents indicate, on a scale from 0 “absolutely 
no connection” to 100 “perfect alignment” the alignment between the sustainable water 
management tools and AFNR pathways and experiences. In total, eleven pathways/experiences 
were considered in their alignment with sustainable water management tools: the eight AFNR 
career pathways, sustainable agriculture, FFA, and Supervised Agricultural Experiences (SAE). 
The final section of the survey included four demographic questions (i.e., sex, years of experience, 
education, and number of students taught daily).  

Data Analysis 

Quantitative data, collected via Qualtrics, were downloaded into the Statistical Package for 
the Social Sciences (SPSS) for analysis. Quantitative data included number of days in a typical 
school year teachers had previously, or anticipated, incorporating the sustainable water 
management tools within their curricula (i.e., research objective one) as well as perceived 
alignment between the sustainable water management tools and AFNR pathways/experiences (i.e., 
research objective two). The quantitative data were analyzed using means, ranges, and standard 
deviations. As no attempt was made to generalize the findings beyond respondents, inferential 
statistics were not used.   

Qualitative data were downloaded into Microsoft Word. Qualitative data included 
respondent descriptions of how they had previously, or planned to, incorporate the sustainable water 
management tools within their curricula (i.e., research objective one). Due to the limited amount 
of qualitative data collected, a comprehensive coding process was not completed. Instead, full 
quotes from respondents are provided and discussed. At times, duplicative quotes are omitted to 
reduce redundant information.  
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Description of Respondents 

Respondents included eight female (66.67%) and four male (33.33%) AFNR educators. 
On average, teachers had taught AFNR for 11.33 years; however, experience ranged from first year 
teachers to a teacher with 42 years of experience. One teacher (8.33%) held a Bachelor’s Degree 
with no additional schooling. Five of the twelve teachers (41.67%) had completed “some graduate 
work” but had not finished a Master’s Degree or Ph.D. Similarly, five teachers (41.67%) had 
completed their Master’s Degree. One of the twelve teachers (8.33%) possessed a Ph.D. at the time 
of data collection. Eleven of the twelve (91.67%) respondents held a dual certification in AFNR 
and science. One question was asked about the program in which respondents taught, with results 
indicating teachers taught, on average, 121.70 students within their program on a daily basis. The 
number of students taught ranged from 70 to 160. 

Findings 

The first objective sought to describe current AFNR educators’ application of the 
sustainable water management tools within their curricula before and after engagement in the 
professional development experience. Respondents reported not using the sustainable water 
management resources (i.e., SAIS and GLWMS) prior to engaging in the professional development 
experience. Qualitative responses indicated teachers had no familiarity with the tools prior to the 
professional development experience, as teachers reported they “had not seen the resources until 
that meeting” and “we did not use it before the meeting.”  

As data were collected two months after the professional development session, respondents 
were also asked if/how they had incorporated the tools since the professional development session. 
On average, respondents indicated utilizing the sustainable water management tools 0.50 days per 
school year (SD = 1.45; Range = 0.00 to 5.00; 10 out of the 12 respondents indicated not using the 
tools) since the professional development experience. Qualitative data illuminated the timing did 
not align with when teachers planned on incorporating the sustainable water management tools; for 
example, “I had already taught both my water and soils units” and “I am just getting to this in the 
environmental science unit.” While use of these tools was limited, due to time of the year, one 
teacher reported, “I did share the information about [the] resources to the Michigan Horticulture 
Teachers Association in January,” indicating the potential utility of the resources beyond the 12 
respondents to this study. 

With regard to future application of the sustainable water management tools, respondents 
indicated plans to teach using the tools an average of 3.50 days per school year (SD = 1.94; Range 
= 0.00 to 7.50). Qualitative responses provide additional insight into how teachers planned to 
incorporate the sustainable water management tools. One educator detailed how it translates to 
record keeping: 

The resources will be extremely helpful in my Conservation and Natural Resources 
class. Teaching my students how to use the [Sensitive Areas Identification System] 
map will help them learn how to evaluate the field we are working in as a class. 
This software will also help them recognize the importance of record keeping. 
Because we have to enter details about fertilizer or farm practices used, they will 
realize that keeping records of the field is important to evaluating the field. 
(Planned Incorporation = 7.50 days)  
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Additionally, educators discussed using the tools to “highlight…usage of natural resources 
and the relationship between agriculture and the environment” (Planned Incorporation = 5.00 days), 
relate water quality to manure management (Planned Incorporation = 4.00 days), and provide 
students with “hands-on application of soil conservation” (Planned Incorporation = 5.00 days). 
However, the feedback provided by teachers was not entirely positive. As illustrated below, one 
participant perceived the sustainable water management tools as a governmental control 
mechanism.  

I will explain to all of the students how the government will use this system to 
monitor farmers, to see if they are in compliance so that they can fine violators, 
take away farmers’ rights, and restrict their ability to purchase needed inputs. The 
goal is to put small farms out of business so that large farms will be the only ones 
left and much easier to control. (Planned Incorporation = 2.00 days) 

The second objective sought to evaluate perceived alignment between the sustainable water 
management tools and AFNR pathways (see Table 1). Four of the curricular experiences were rated 
above 50, indicating stronger alignment between the sustainable water management tools and 
Environmental Service Systems (M = 73.18; SD = 21.69), Natural Resources Systems (M = 72.82; 
SD = 22.19), Sustainable Agriculture (M = 69.18; SD = 27.85), and Plant Systems (M = 56.50; SD 
= 26.28) pathways/courses. Alternatively, only one course had reported alignment below 25, 
indicating weaker alignment between Power, Structure, and Technology Systems (M = 22.78; SD 
= 21.81) and the sustainable water management tools.  

Table 1 

Perceived Alignment between IWR Resources and AFNR Experiences  

Pathways/Courses Minimum Maximum Mean Standard 
Deviation 

Environmental Services Systems 30.00 100.00 73.18 21.69 

Natural Resources Systems 30.00 100.00 72.82 22.19 

Sustainable Agriculture  15.00 100.00 69.18 27.85 

Plant Systems 20.00 100.00 56.50 26.28 

Supervised Agricultural Experiences 20.00 70.00 43.50 18.98 

Agribusiness Systems 10.00 100.00 36.09 29.42 

Biotechnology Systems 4.00 87.00 34.33 30.52 

Animal Systems 10.00 100.00 34.27 27.96 

FFA 1.00 56.00 31.73 17.55 

Food Products and Processing Systems 5.00 61.00 30.70 19.56 

Power, Structure, and Technology Systems 5.00 55.00 22.78 21.81 

Note. The following descriptions were provided for respondents: 0 “Absolutely no connection 
between resources and topic/experience” and 100 “Perfect alignment (e.g., the pathway/experience 
should be taught only using the resources).”    
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Conclusions and Discussion 

“Water is a key resource for the development of any human activity” (Mancosu et al., 2015, 
p. 987); therefore, water scarcity is a problem we must all contribute to solving. The unmistakable 
role of agriculture in the over consumption, and eutrophication, of freshwater positions AFNR 
educators to be change agents by educating the future about sustainable water management. To 
begin understanding the role of AFNR educators in teaching sustainable water management, the 
current study explored how a subset of AFNR educators in the Great Lakes Basin envisioned 
application of sustainable water management tools within their curricula after engaging in a 
professional development experience.  

Before discussing the conclusions of this research, however, important limitations must be 
illuminated. As mentioned previously, the focus of this research was on the relationship between a 
professional development experience and anticipated classroom practices; student outcomes, 
teacher attitudes, and teacher beliefs were not explored. Therefore, the current study does not 
evaluate sustained change among AFNR educators. Additionally, the number of respondents in this 
study was small (i.e., 12), limiting the scope of understanding to a subset of AFNR educators in the 
Great Lakes Basin. Acknowledging these limitations, the current study takes a step toward a more 
comprehensive understanding of how to increase the sustainable water management content and 
practices taught within AFNR curricula.  

The Model of Teacher Change (MTC; Guskey, 2002) suggests sustained change among 
educators begins with a professional development experience offering educators a new practice to 
try within their classroom. In total, responding AFNR educators indicated an average planned 
increase of 3.50 days per school year incorporating the sustainable water management tools within 
their curricula. These findings indicate, for the majority of respondents, the professional 
development experience was effective in catalyzing the first step toward sustained change. 
Qualitative responses support the conclusion of an effective professional development experience. 
Of particular interest was the variety of ways in which teachers planned to incorporate the 
sustainable water management tools. From the responses, teachers planned to use the sustainable 
water management tools to (a) evaluate fields, water usage, water availability; (b) illuminate the 
relationships between water and soil and water and manure management; and (c) illuminate the 
importance of record keeping.  

Positive perceptions of the sustainable water management tools were not the consensus. It 
should be noted that for one teacher, no anticipated change in behavior was reported (i.e., did not 
utilize the sustainable water management tools before the professional development and did not 
anticipate using the tools after the professional development). Furthermore, one teacher perceived 
the sustainable water management tools as an opportunity for the government to “take away 
farmers’ rights, and restrict their ability to purchase needed inputs” and reported only 
incorporating sustainable water management tools to “explain to all of the students how the 
government will use this system to monitor farmers.” Potentially, the negative perceptions 
identified in this study relate to the challenges identified in teaching sustainable water management 
(e.g., political affiliation [Owens & Lamm, 2017] or disagreements between AFNR leaders and 
general public [Lamm et al., 2015]). Furthermore, the resistance to sustainable water management 
practices identified among producers due to limited local networking capacity (Fales et al., 2016), 
may also be the cause for resistance among the minority of AFNR educators in the current study.  

In addition to evaluating the relationship between a professional development experience 
and anticipated incorporation of sustainable water management tools, the current study explored 
where sustainable water management tools aligned with AFNR courses and experiences. Not 



McKim, Forbush & McKendree Sustainable Water Management… 

 

Journal of Agricultural Education 175 Volume 59, Issue 2, 2018 

surprisingly, teachers perceived the strongest alignment between the tools and natural resources-
focused courses (i.e., Environmental Services Systems, Natural Resources Systems). Three of the 
bottom courses/experiences, however, illuminate an opportunity to reinforce the application of 
sustainable water management tools. Specifically, Animal Systems, FFA, and Food Products and 
Processing Systems provide an opportunity for educators to engage learners in thinking 
systematically about food production systems, water management, and social dynamics. These 
learning opportunities can address the often-missed social dynamic of water scarcity and 
sustainable water management (Breukers et al., 2012). 

Recommendations 

Recommendations emerging from this research have been concatenated into 
recommendations for practice and recommendations for research. The first recommendation for 
practice is for AFNR educators from across the country to leverage their unique position to address 
water scarcity through the incorporation of sustainable water management strategies. While the 
current study did not holistically evaluate teachers’ incorporation of sustainable water management 
prior to the professional development experience, evidence emerged suggesting AFNR teachers 
could be doing more to educate students about water scarcity, sustainable water management, and 
the critical role of agriculture. For teacher leaders (e.g., teacher educators, professional organization 
leaders, state education leaders), it is recommended the professional development experience 
described in this study be utilized as a template for designing and developing a similar experience 
to illuminate sustainable water management tools available locally, including some of the tools 
described in this study. Teacher leaders in AFNR education are also encouraged to model 
professional development experiences after the Model of Teacher Change. Importantly, this model 
highlights the need for professional development experiences which (a) recognize change among 
educators is a gradual, not immediate, process; (b) ensure teachers are equipped to measure, and 
reflect upon, student outcomes associated with a given intervention; and (c) provide continued 
support for educators engaged in professional development sessions (Guskey, 2002).  

From a research standpoint, the current study provides a foundation for continued thinking 
about the incorporation of sustainable water management within AFNR education. To build upon 
the work done, future research will follow-up with the participants in this study to evaluate student 
outcomes and resultant teacher attitudes and beliefs, providing a more complete picture of the 
sustained teacher change process described in the MTC (Guskey, 2002). Furthermore, replicated 
professional development sessions and evaluations are encouraged with larger audiences of AFNR 
educators to improve understanding how teachers with different backgrounds, beliefs, and values 
implement, or resist implementing, sustainable water management within their curricula. While not 
explored in much depth, the origins of the negative perceptions uncovered by the minority of 
teachers in the current study is also worth additional research. To guide future studies, an analysis 
of local networking capacity and perceptions of sustainable water management is recommended.  

Globally, social and environmental conditions indicate water scarcity is only going to get 
worse (Mancosu et al., 2015), intensifying the need for sustainable water management. AFNR 
education has an opportunity to be a leading force in sustainable water management by engaging 
future AFNR producers, leaders, and decision makers in education about sustainable water 
management. Results from the current study offer a promising path forward, using professional 
development to initiate sustained teacher change. A brighter, more sustainable world may rest on 
our ability, as a discipline, to contribute to a solution to water scarcity.  
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Interdisciplinary Learning Opportunities in 
Agriculture, Food, Natural Resources, and Science: The 
Role of the Teacher 

Aaron J. McKim1, Catlin M. Pauley2, Jonathan J. Velez3 & Tyson J. Sorensen4 

Abstract 

Providing interdisciplinary learning opportunities in agriculture, food, natural resources (AFNR), 
and science is critically important. School-based agricultural education offers a valuable platform 
to connect AFNR and science; however, interdisciplinary teaching requires willing and able 
teachers. The current study considered the intentions of school-based agriculture teachers to teach 
science within AFNR curriculum. Using the theory of planned behavior, attitude toward teaching 
science, subjective norms, perceived behavioral control, and perceived science knowledge were 
considered as independent variables to teaching science within AFNR curriculum. The explanatory 
model was analyzed using structural equation modeling. In total, school-based agriculture 
teachers intended to teach science in 39.91% of AFNR curriculum. Only perceived science 
knowledge was a statistically significant, negative predictor of intended science teaching. Findings 
pinpoint the need for additional research into the unexpected relationship between perceived 
science knowledge and science teaching intentions. The need and nature of potential explorations, 
along with specific recommendations for practice, are discussed.  

 
Keywords: science; attitude toward the behavior; subjective norms; behavioral control; perceived 
science knowledge; interdisciplinary teaching 

Introduction 

Throughout humanity, learning how to sustainably produce food, shelter, and clothing (i.e., 
agriculture, food, and natural resources [AFNR] education), and increasing human understanding 
of natural phenomena (i.e., science education) have been essential outcomes of any successful 
education system. In fact, one could argue an interdisciplinary understanding of AFNR and science 
as essential for the establishment, sustainability, and progress of any society (International 
Assessment of Agricultural Knowledge, Science, and Technology for Development, 2009). The 
important interconnections of AFNR and science demand curriculum in which individuals can 
experience, learn, and problem solve within the diverse interdisciplinary context of AFNR and 
science. As a feature, the interdisciplinary learning experiences of interest in this study include 
opportunities for students to develop knowledge and skills within AFNR and science, as well as 
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identify relationships between AFNR and science. In this way, AFNR and science are 
conceptualized as knowledge systems with a multitude of overlapping ideas, concepts, and abilities 
(Scherer, McKim, Wang, DiBenedetto, & Robinson, 2017).  

In addition to the critical societal need for AFNR and science learning, combining AFNR 
and science offers students an opportunity to learn science within an applied context, a 
recommended approach to addressing student underperformance in science (Gonzalez & Kuenzi, 
2012; National Research Council, 2009, 2011; Stubbs & Myers, 2015). Furthermore, offering 
learning experiences which illuminate the inherent connections between AFNR and science 
prepares individuals who can identify and implement sustainable solutions to ecological problems, 
a critical need for the increasingly wicked challenges facing the environment (Andenoro, Baker, 
Stedman, & Weeks, 2016; Huutoniemi, 2014; International Assessment of Agricultural 
Knowledge, Science, and Technology for Development, 2009; Klein, 1990).  

School-based agricultural education (SBAE) provides an invaluable context to facilitate 
interdisciplinary learning of AFNR and science (Balschweid, 2002; Conroy & Walker, 2000; 
Enderlin & Osborne, 1992; Enderlin, Petrea, & Osborne, 1993; McKim, Velez, Lambert, & 
Balschweid, 2017; Roegge & Russell, 1990; Wilson & Curry Jr., 2011). However, facilitating 
interdisciplinary learning spaces within SBAE relies on the teacher teaching science content and 
practices within their curricula (McKim, 2016; McKim, Sorensen, & Velez, 2016). SBAE research 
has failed to provide a comprehensive, empirical model detailing the role of the teacher in 
facilitating interdisciplinary science and AFNR learning. The current study sought to address the 
identified gap by evaluating the intentions of SBAE teachers to teach science within AFNR 
curriculum.  

Theoretical Framework 

The purpose of the current study was to understand the role of the teacher in teaching 
science within AFNR curriculum. The theory of planned behavior (Ajzen, 1985, 2011) emerged as 
an appropriate framework for evaluating the human behavior of science teaching within AFNR 
curriculum. The theory of planned behavior posits three predictors of behavioral intentions: (a) 
attitude toward the behavior, (b) subjective norms, and (c) perceived behavioral control (Ajzen, 
1985). Within the theory, each predictor is positively associated with greater intentions to perform 
the behavior of interest (Ajzen, 1985; Ajzen & Sheikh, 2013; Montano & Kasprzyk, 2006). For 
example, a SBAE teacher with higher subjective norms (i.e., one who perceives relevant 
stakeholders [e.g., administrators, fellow teachers] support teaching science within AFNR 
curriculum) will be more likely to teach science within AFNR curriculum. In addition to the three 
established predictors (i.e., attitude toward the behavior, subjective norms, and perceived 
behavioral control), research highlights the importance of a strong foundation of content knowledge 
in teaching (Darling-Hammond & Bransford, 2005). Within SBAE research, perceived science 
knowledge has been argued as an important variable to the quality and quantity of science teaching 
offered (Hamilton & Swortzel, 2007; Scales, Terry, & Torres, 2009; Wilson, Kirby, & Flowers, 
2001); however, an empirical evaluation of the relationship between perceived science knowledge 
and science teaching intentions has not been completed on a national scale. Therefore, perceived 
science knowledge was added as a fourth potential predictor of teaching science within AFNR 
curriculum (see Figure 1).  

 
 
 
   



McKim, Pauley, Velez & Sorensen Interdisciplinary Learning Opportunities … 

 

Journal of Agricultural Education 181 Volume 59, Issue 2, 2018 

 

Figure 1. Model of the theory of planned behavior (Ajzen, 1985) with the addition of perceived 
science knowledge. 

Literature Review 

Operationalization of the theory of planned behavior yielded four potential variables 
predicting the intentions of SBAE teachers to teach science within AFNR curriculum. To provide 
an organized and meaningful review of relevant literature, existing research on the four potential 
predictors (i.e., attitude toward the behavior, subjective norms, perceived behavioral control, and 
perceived science knowledge) as well as the outcome variable of interest (i.e., intentions to teach 
science within AFNR curriculum) are discussed.  

Attitude toward the Behavior  

Ajzen defined attitude toward the behavior as, “the individual’s positive or negative 
evaluation of performing the behavior” (1985, p. 12). Attitude toward the behavior is the personal 
element within the theory of planned behavior as it is the only predictor which does not rely on 
perceived attitudes, beliefs, and/or actions of others. Within SBAE, research has overwhelmingly 
identified teachers support for teaching science concepts within AFNR curriculum (Balschweid & 
Thompson, 2002; Connors & Elliot, 1994; Johnson, 1996; Myers & Washburn, 2008; Newman & 
Johnson, 1993; Peasly & Henderson, 1992; Thompson & Balschweid, 1999; Thompson & 
Warnick, 2007; Thoron & Myers, 2010). However, attitude toward science teaching in AFNR has 
not been explored in relation to intentions to teach science in AFNR curriculum, a critical 
relationship within the theory of planned behavior and missing component to understanding science 
teaching within AFNR curriculum.  

Subjective Norms  

Subjective norms serve as a measure of social influence toward intentions to enact a 
specified behavior (Ajzen, 1985; Montano & Kasprzyk, 2006). Ajzen defined subjective norms as 
an individual’s “perception of the social pressures put on [him or her] to perform or not perform 
the behavior in question” (1985, p. 12). Research within SBAE has explored subjective norms 
related to a variety of stakeholders and found teachers perceive guidance counselors (Balschweid 
& Thompson, 2002; Myers & Washburn, 2008; Osborne & Dyer, 1994; Thompson & Balschweid, 
1999; Warnick & Thompson, 2007), administrators, science teachers, parents (Balschweid & 
Thompson, 2002; Myers & Washburn, 2008; Thompson & Balschweid, 1999; Warnick & 
Thompson, 2007), community members (Balschweid & Thompson, 2002; Thompson & 
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Balschweid, 1999; Warnick & Thompson, 2007), and members of the agricultural industry 
(Warnick & Thompson, 2007) support teaching science within AFNR curriculum. Once again, 
however, the relationship between subjective norms and the intentions of teachers to teach science 
within AFNR curriculum has not been explored.  

Perceived Behavioral Control  

The third predictor within the theory of planned behavior, perceived behavioral control, 
represents the “degree of control a person has over internal and external factors that may interfere 
with the execution of an intended action” (Ajzen, 1985, p. 35). Importantly, perceived behavioral 
control differs from more trait-based models of control (e.g., locus of control), which are not 
malleable based on the specific experiences (Ajzen, 1991). When looking for comparable models, 
Ajzen points to the concept of self-efficacy, defined as “judgments of how well one can execute 
courses of action required to deal with prospective situations” (Bandura, 1982, p. 122). Self-
efficacy is, in part, the ability an individual perceives to overcome identified obstacles (Bandura, 
1977), a similar definition to perceived behavioral control. Though assessed in general science 
education (Haney, Czerniak, & Lumpe, 1996), research in SBAE has not specifically evaluated 
perceived behavioral control related to science teaching. However, research has considered self-
efficacy. Science teaching self-efficacy research within SBAE suggests teachers are efficacious in 
their science teaching abilities (Hamilton & Swortzel, 2007; McKim & Velez, 2015, 2017); 
however, research has not considered the relationship between high self-efficacy and intentions to 
teach science within AFNR curriculum.  

Perceived Science Knowledge 

The additional variable considered in the model of science teaching intentions was 
perceived science knowledge. Perceived knowledge of science is an important predictor of science 
teaching within SBAE, as the confidence an individual perceives regarding their knowledge 
directly influences the level at which an individual teaches science (Hamilton & Swortzel, 2007; 
Scales et al., 2009; Wilson et al., 2001). Within SBAE, research has explored how referent 
individuals perceive the science knowledge of SBAE teachers, identifying that administrators and 
science teachers believe SBAE teachers possess the science knowledge required to teach science 
(Johnson & Newman, 1993; Warnick & Thompson, 2007; Warnick, Thompson, & Gummer, 2004). 
When the unit of analysis transitions to the SBAE teacher, findings consistently identify high levels 
of perceived science knowledge (McKim et al., 2017; Wilson et al., 2001) which have been 
contrasted with empirical assessments of science knowledge among SBAE teachers, revealing 
deficiencies in science knowledge as measured by standardized assessments (Hamilton & Swortzel, 
2007; Scales et al., 2009). Given the direct relationship between perceived science knowledge and 
intentions to teach science, the focus of the current study is on perceived science knowledge. As 
was the case with previous predictors, the relationship between perceived science knowledge and 
teaching science within AFNR curriculum has not been evaluated.   

Science Teaching within AFNR Curriculum 

Existing research provides clues into the attitudes, subjective norms, perceived behavioral 
control, and perceived science knowledge of SBAE teachers with regard to teaching science. 
However, research does not address the degree to which teachers incorporate, or intend to 
incorporate, science within AFNR curriculum and how science content is distributed within 
different SBAE experiences, such as FFA, Supervised Agricultural Experiences, and course topics. 
SBAE is a unique discipline which includes a variety of course topics, ranging from agribusiness 
systems to plant systems. The diversity within SBAE curriculum must be represented in the 
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research on science teaching within AFNR curriculum to provide a baseline of knowledge from 
which to support and improve interdisciplinary AFNR and science learning.    

In addition to excluding the degree and distribution of science content within AFNR 
curriculum, existing analyses of the identified predictors of science teaching in AFNR are limited 
to state and regional studies and have not addressed, at a national level, how attitudes, subjective 
norms, perceived behavioral control or perceived science knowledge relate to intentions to teach 
science within AFNR curriculum. Analyzing the relationship between identified predictors and 
intentions to teach science within AFNR curriculum is a critical next step to understanding 
interdisciplinary teaching and learning as well as identifying influential variables to increasing 
science teaching within AFNR. The current study sought to advance existing scholarship by (a) 
providing the first national analysis of attitude toward the behavior, subjective norms, perceived 
behavioral control, perceived science knowledge, and science teaching intentions within AFNR 
curriculum and (b) using structural equation modeling to analyze the relationships between 
identified predictors and intentions to teach science within AFNR curriculum. 

Purpose and Research Objectives 

The purpose of the current study was to model science teaching intentions within AFNR 
curriculum among SBAE teachers. The identified purpose was accomplished using the theory of 
planned behavior. Operationalizing of the theory, three research objectives emerged: (a) describe 
the attitude toward teaching science within AFNR curriculum, subjective norms, perceived 
behavioral control, and perceived science knowledge among SBAE teachers, (b) describe the 
science teaching intentions of SBAE teachers, and (c) describe a model of science teaching 
intentions within AFNR curriculum. 

Methods 

A national analysis of the intentions of SBAE teachers to teach science within AFNR 
curriculum was completed as framed by the theory of planned behavior.  

Instrumentation 

Survey methodology was used in the current study. Within the survey, responses were 
collected for attitude toward the behavior (i.e., four item construct), subjective norms (i.e., three 
item construct), perceived behavioral control (i.e., four item construct), self-perceived science 
knowledge (i.e., three item construct), and intentions to teach science within AFNR curriculum 
(i.e., eleven item construct). The attitude toward the behavior construct was adapted from previous 
research (Davis, Ajzen, Saunders, & Williams, 2002) and included response options from 1 
(strongly disagree) to 6 (strongly agree). An example item within the attitude toward the behavior 
construct stated, “As an agriculture teacher, I enjoy integrating science content in the curriculum I 
teach.” Subjective norms and perceived behavioral control were also measured from 1 (strongly 
disagree) to 6 (strongly agree) and adapted from previous research (Cheon, Lee, Crooks, & Song, 
2012). An example item within the perceived behavioral control construct stated, “I have complete 
control over the level at which I integrate science content in my agriculture curriculum,” and an 
example item within the subjective norms construct stated, “Stakeholders to my agriculture 
program (e.g., school administrators, community supporters) support the integration of science 
content in my agriculture program.” Science knowledge, the additional predictor, was measured 
via a researcher-developed instrument in which respondents reported perceived knowledge on three 
domains (i.e., forces and interactions, energy, and Earth’s place in the universe) of the Next 
Generation Science Standards (Next Generation Science Standards Lead States, 2013). The 
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knowledge construct was scaled from 1 (not knowledgeable) to 4 (very knowledgeable), a method 
utilized in past research (Diamond, Maerten-Rivera, Rohrer, & Lee, 2013).  

Intentions to teach science within AFNR curriculum was measured using a researcher 
developed method. Within the survey, intentions to teach science were defined as "the purposeful 
inclusion of grade appropriate science (e.g. physical science, life sciences, and earth/space 
sciences) concepts and/or practices in the agriculture curriculum you teach.” Respondents were 
asked to identify past, current, and anticipated teaching assignments within the eight AFNR 
pathways (i.e., agribusiness systems; animal systems; biotechnology systems; environmental 
service systems; food products and processing systems; natural resource systems; plant systems; 
and power, structural, and technical systems). For courses teachers had taught, were currently 
teaching, or planned to teach, respondents indicated the percentage of curricula that would include 
science content. Additionally, all respondents were asked to report the percentage of FFA and 
supervised agricultural experience (SAE) curriculum which would include science content. The 
method, as described, allowed respondents to document the percentage of science content taught 
across a range of curricular experiences. Summated percentages of science content were determined 
by averaging responses for individual teachers across curricular offerings.   

Validity and Reliability 

Face and content validity were evaluated by a panel of experts at Oregon State University, 
including four faculty members within SBAE, leadership education, science education, and math 
education. Feedback from the panel was used to improve the validity and overall quality of the 
instrument. Additionally, reliability was evaluated using a pilot test of 31 student teachers at Utah 
State University and Oregon State University. Past research illustrates reliabilities for theory of 
planned behavior constructs are consistently low (Ajzen, 2011); therefore, a conservative 
Cronbach’s alpha minimum of .60 was utilized (Creswell, 2008; Robinson, Shaver, & Wrightsman, 
1991). Three of the four constructs (i.e., attitude toward the behavior, subjective norms, and science 
knowledge) exceeded the threshold for acceptable reliability; however, in the pilot study, perceived 
behavioral control fell below the established minimum (i.e., Cronbach’s alpha = .49). The low 
reliability of perceived behavioral control was discussed with the panel of experts and, given the 
audience of pre-service teachers, experts believed the low reliability was related to inconsistent 
perceptions of control due to the pre-service population. Therefore, the perceived behavioral 
control construct was included in the final analysis. The post-hoc reliability (i.e., Cronbach’s alpha 
= .69) illustrated the perceived behavioral control construct exceeded the established reliability 
minimum (Creswell, 2008; Robinson et al., 1991). Furthermore, findings from the factor analysis 
within the structural equation model provide supporting evidence for maintaining the perceived 
behavioral control construct.  

Data Collection 

An aim of the current study was to infer findings to all SBAE teachers during the 2015-
2016 school year; therefore, purposeful strategies were used to gain a nationally representative 
frame and sample. First, the number of necessary respondents was determined using sample size 
requirements of structural equation modeling (i.e., the statistical analysis used to accomplish 
research objective three). Sample size requirements identified a desired 5:1 case to parameter ratio 
(Kline, 2005). Within the current study, intentions to teach science within AFNR curriculum were 
modeled using 32 parameters (i.e., 10 factor loadings, four latent variance estimates, four 
interfactor covariances, and 14 error variances). Therefore, the minimum number of respondents 
needed was 160 (Kline, 2005; MacCallum, Browne, & Sugawara, 1996). Given the response rate 



McKim, Pauley, Velez & Sorensen Interdisciplinary Learning Opportunities … 

 

Journal of Agricultural Education 185 Volume 59, Issue 2, 2018 

limitations of national samples, a simple random sample of 950 teachers was requested and received 
from the National FFA organization, assuring a 20% response rate would yield 160 respondents.  

Data were collected using Dillman’s (2007) tailored design method in November and 
December of 2015. Due to frame error, the list of potential respondents was reduced to 828. A total 
of 212 useable responses were received for a 25.60% response rate (n = 212). Late responders (n = 
44) were compared to on-time respondents (n = 168) in the variables of interest with no statistical 
differences (i.e., p-values > .05) between groups; therefore, non-response bias was not considered 
an issue in the current study (Lindner, Murphy, & Briers, 2001; Miller & Smith, 1983). 

Data Assumptions and Analysis  

Before data analysis, the assumptions of structural equation modeling (i.e., multivariate 
normality, absence of outliers, linearity, absence of multicollinearity, and complete data) were 
evaluated. Attitude toward the behavior was skewed left (Kline, 2005); therefore, a robust structural 
equation modeling procedure (i.e., asymptotically distribution free estimation; Bentler & Yuan, 
1999) was utilized. Additionally, intentions to teach science contained statistical outliers, which 
were replaced by the value of the most extreme response, not identified as an outlier (Guttman & 
Smith, 1969; Moyer & Geissler, 1991).  

Research objectives one and two were accomplished using means and standard deviations. 
Research objective three was accomplished using structural equation modeling. A brief overview 
of structural equation modeling is provided to justify and explain the approach.  

Overview of Structural Equation Modeling 

In general, structural equation modeling is a theory-driven approach which combines 
confirmatory factor and regression (Ullman, 2013). Structural equation modeling is unique from 
other statistical modeling procedures because constructs, confirmed through factor analysis, are left 
uncondensed (i.e., constructs are not distilled into an average score) for analysis (Ullman, 2013). 
Importantly, within structural equation modeling, individual construct items are not seen as 
predicting the unobserved construct. Instead, the construct is seen as predicting individual items 
(Ullman, 2013). For example, attitude toward the behavior (i.e., latent variable) is seen as predicting 
the responses of individuals to the four questions within the construct.  

The latent variable predicting individual responses within a construct allows for individual 
error terms to emerge within each observed variable (i.e., item within the questionnaire). Individual 
error terms identify how much of the individual items are not being accounted for by the latent 
variable (i.e., the level of measurement and systematic error within the construct). Removing error 
variance from each item allows only the variance accounted for by the latent variable to influence 
additional relationships within the model (Bowen & Guo, 2012; Ullman, 2013). For example, if an 
individual responded to one of the attitude toward the behavior questions because of a construct 
other than attitude (e.g., confidence), the individual error variance term would account for the error 
and not include the estimated error in the prediction of intentions to teach science within AFNR 
curriculum. 

Within structural equation modeling, once the individual error variances are accounted for, 
the remaining latent variables (i.e., attitude toward the behavior, subjective norms, perceived 
behavioral control, and science knowledge) are viewed as truer representations (Ullman, 2013). 
The relationships between predictor and predicted variables are then evaluated as dictated by the 
operationalized theory and model evaluated. The “fit” of the model is evaluated using matrix 
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geometry, in which the hypothetical model (i.e., the conceptual/theoretical model) is compared to 
the best fitting model found within the data (Bowen & Guo, 2012). Comparing conceptual and 
realized models is typically done through a chi-squared analysis, in which accepting the null 
hypothesis of the hypothetical model equal to the realized model (i.e. seeking a chi-squared test 
statistic with a p-value > .05) is required.       

Structural equation modeling was utilized for its quality and credibility as a research 
measure (Bowen & Guo, 2012), Additionally, structural equation modeling allows for one analysis 
to detail completely the complex models found within social science research (Ullman, 2013). In 
fact, structural equation modeling is one of the only statistical models to allow variables to 
simultaneously act as dependent and independent within one analysis (Ullman, 2013). Simply put, 
structural equation modeling is complex, challenging, and powerful. 

Structural Equation Modeling Process   

To complete the structural equation model for the current study, three steps were 
completed, (a) identification of the proposed model, (b) estimation of the model, and (c) evaluation 
of the model. First, structural equation models must be identified, which means “there is a unique 
solution for each of the parameters [i.e. statistical estimate] in the model” (Ullman, 2013, p. 714). 
A simple formula exists for determining if a model is overidentified, a requirement for using 
structural equation modeling. First, the number of distinct elements within the model are 
determined (i.e., p[p + 1]/2 where p is the number of observed/measured variables).  

Within the model used for the present research, 15 observed variables are included (i.e. 
four items measuring attitude toward the behavior, three items measuring subjective norms, four 
items measuring perceived behavioral control, three items measuring perceived science knowledge, 
and one item measuring intentions to teach science within AFNR); therefore, the number of distinct 
elements within the model was 120. Once the number of distinct elements was identified, the 
number of parameters within the model was determined. As identified within the discussion of 
sample size, there are 32 parameters within the model. For the current study, the number of distinct 
elements within the model exceeded the number of parameters estimated (i.e., 120 > 32); therefore, 
the model met requirements for overidentification.  

After model identification, model estimation occurred by creating a visual model of the 
theory of planned behavior within the Statistical Package for the Social Sciences: Analysis of 
Moment Structures (SPSS:AMOS). The created model provided a set of implied variance 
covariance matrixes which were analyzed against the population covariance matrix, estimated 
using data from the sample (Bowen & Guo, 2012). An acceptable model is one in which the 
population covariance matrix is statistically similar to the implied variance covariance matrix 
(Bowen & Guo, 2012; Byrne, 2010; Ullman, 2013). Within the current study, Asymptotically Free 
Distribution estimation technique was used because of the non-normal distribution of attitude 
toward the behavior (Bentler & Yuan, 1999).  

Once estimated, the adequacy of the model fit (i.e., how consistent the model is at 
predicting all the data within the sample) was examined (Ullman, 2013). Within the current study, 
two common measures of model fit were utilized, the confirmatory fit index (CFI; Bentler & Yuan, 
1999) and root mean square error of approximation (RMSEA; Ullman, 2013). Cut-off values of 
acceptable fit using CFI and RMSEA are a highly negotiated topic (Hooper, Coughlan, & Mullen, 
2008). Within the current study, the cut-off for CFI was established a priori at .90; with values 
exceeding .90 indicating good fit (Blunch, 2013; Hu & Bentler, 1999). For RMSEA, values below 
.08 were identified as representing a good fitting model (Blunch, 2013; Hooper et al., 2008). 
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Findings 

Before addressing the objectives of the current study, a brief description of respondents is 
provided. Respondents included slightly more males (52.70%; f = 106) than females (47.30%; f = 
95) with 11 respondents opting not to respond. Respondents ranged from 22 years of age to 70, 
with an average age of 39.21 and an average of 12.92 years of teaching experience. Furthermore, 
respondents from 40 states and Puerto Rico responded to the study, with the highest proportion of 
respondents from Texas (f = 24), Missouri (f = 12), and Florida (f = 10). No SBAE teachers from 
Alaska, Delaware, Hawaii, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, Rhode 
Island, or Vermont were included among respondents. 

Research objective one sought to describe the attitude toward the behavior, subjective 
norms, perceived behavioral control, and perceived science knowledge of respondents (see Table 
1). On average, respondents had a favorable attitude toward the behavior (M = 5.46; SD = 0.67), 
supportive subjective norms, (M = 5.34; SD = 0.70), and perceived a high amount of behavioral 
control (M = 4.87; SD = 0.75) toward teaching science within AFNR curriculum. Regarding 
perceived science knowledge, respondents identified themselves between “somewhat 
knowledgeable” and “knowledgeable” (M = 2.60; SD = 0.60).  

Table 1  

Attitude toward the Behavior, Subjective Norms, Perceived Behavioral Control, and Science 
Knowledge 

 Minimum Maximum M SD 

Attitude toward the Behavior 1.00 6.00 5.46 0.67 

Subjective Norms 1.00 6.00 5.34 0.70 

Perceived Behavioral Control 1.00 6.00 4.87 0.75 

Perceived Science Knowledge 1.00 4.00 2.60 0.60 

Note. Items measuring attitude toward the behavior, subjective norms, and perceived behavioral 
control were scaled from 1 (strongly disagree) to 6 (strongly agree). Items measuring perceived 
science knowledge were scaled from 1 (not knowledgeable) to 4 (very knowledgeable). 

Research objective two focused on the science teaching intentions of respondents (see 
Table 2). In total, respondents indicated just under 40% of AFNR curriculum would include science 
content (M = 39.91; SD = 14.93). The level of science teaching ranged from under 20% within FFA 
curriculum (M = 17.00; SD = 18.25) to over 57% within Plant Systems curriculum (M = 57.18; SD 
= 20.14).  

The third research objective used structural equation modeling to model the role of the 
SBAE teacher in teaching science within AFNR curriculum (see Table 3). Within the measurement 
component of the model, factor loadings were statistically significant, a necessary element for 
model fit. Additionally, the chi-squared comparison of the conceptual model to the data was 
statistically insignificant (χ2 = 90.47; p-value = .094), indicating the data represented the 
hypothesized relationships found within the theory of planned behavior. Finally, the fit indices (i.e., 
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CFI = 0.96 and RMSEA = .03) confirmed the hypothesized model was an appropriate 
representation of the data (Blunch, 2013; Hooper et al., 2008; Hu & Bentler, 1999). 

Table 2  

Science Teaching Intentions within AFNR Curriculum 

 F Minimum Maximum M SD 

Plant Systems 176 0.00 100.00 57.18 20.14 

Animal Systems 182 10.00 100.00 55.65 18.96 

Biotechnology Systems  86 15.00 100.00 55.12 20.92 

Environmental Service Systems 101 10.00 100.00 52.26 19.38 

Natural Resource Systems 139 5.00 100.00 51.89 20.90 

Food Products and Processing 
Systems 

95 10.00 100.00 48.35 19.15 

General Agriculture 192 0.00 100.00 42.46 18.39 

Power, Structure, and Technology 
Systems 

143 0.00 100.00 29.01 17.72 

SAE: Supervised Agricultural 
Experience 

188 0.00 100.00 25.34 18.39 

Agribusiness Systems 128 0.00 100.00 18.03 17.55 

FFA 167 0.00 100.00 17.00 18.25 

Total 212 4.00 81.67 39.91 14.93 

Note. Respondents reported percentage of science content intended for courses previously taught, 
currently teaching, and/or planned to teach.  
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Table 3 

Model of Science Teaching Intentions within AFNR Curriculum 

 Dependent variable: Intention to Teach Science 

 Zero-order 
correlation (r) 

p-value B SEB γ p-value 

Attitude toward the Behavior .27 <.001  13.32 7.13   .31 .062 

Subjective Norms .18 .008 0.58 3.45   .02 .867 

Perceived Behavioral Control .13 .058 -1.42 2.63  -.05 .589 

Perceived Science Knowledge .02 .807 -2.70 1.34 -.12 .044 

Note. Based on Asymptotically Distribution-Free Estimates; χ2 = 90.47 (df = 74) p-value = .094; 
R2 = .10, CFI = .96, RMSEA = .03; γ = standardized path coefficients; B = unstandardized path 
coefficients.  

In combination, predictors explained 10% of the variance in the science teaching intentions 
within AFNR curriculum purported by SBAE teachers (R2 = .10). Only one of the predictors (i.e., 
self-perceived science knowledge) was a statistically significant, negative predictor of science 
teaching intentions (γ = - .12; p-value = .044) with all other potential predictors falling outside the 
realm of statistical significance.  

Conclusions, Implications, and Recommendations 

Learning opportunities which combine AFNR and science are critical to social progress, 
contextualized science learning, and ecological problem solving. SBAE can serve as a valuable 
platform for student co-construction of AFNR and science knowledge (Balschweid, 2002; Conroy 
& Walker, 2000; Enderlin & Osborne, 1992; Enderlin et al., 1993; McKim et al., 2017; Roegge & 
Russell, 1990; Wilson & Curry Jr., 2011). However, the positive benefits of interdisciplinary 
learning within SBAE can only be realized if teachers are able and willing to teach science within 
AFNR curriculum (McKim, 2016; McKim et al., 2016). In the current study, the role of the teacher 
in incorporating science within AFNR was explored using the theory of planned behavior.   

In the first research objective, the four identified predictors of intentions to teach science 
within AFNR were explored. Findings suggest SBAE teachers had a positive attitude, supportive 
subjective norms, and perceived a high amount of behavioral control with regard to teaching 
science, encouraging findings given the positive association between predictors and behavioral 
intentions posited within the theory of planned behavior (Ajzen, 1985, 2011). Unfortunately, the 
positive findings were not replicated within perceived science knowledge, in which respondents 
rated themselves between “somewhat knowledgeable” and “knowledgeable.” The limited science 
knowledge perceived by respondents contrasts perceptions-based research in SBAE (McKim et al., 
2017; Wilson et al., 2001), yet aligns with empirical assessments of science knowledge, as 
measured by standardized assessments (Hamilton & Swortzel, 2007; Scales et al., 2009). The 
presence, and quality, of AFNR and science connections within SBAE classrooms requires teachers 
confident in science knowledge. As a profession, SBAE must implement and evaluate diverse 
approaches to enhancing the science knowledge of preservice and practicing teachers; evaluations 
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should include, but not be limited to, exploring enrollment in postsecondary science courses and 
engagement in professional development in relation to increases in science knowledge.  

In the second research objective, the intentions of SBAE teachers to teach science within 
AFNR was considered. The current study was the first known analysis of science teaching within 
AFNR to evaluate science teaching amongst the diverse SBAE curricular offerings. From the 
analysis, a trend emerged as SBAE teachers intended to teach more science within life science-
based AFNR courses (e.g., plant science systems and animal science systems) and less within other 
curricular experiences (e.g., FFA and agribusiness systems courses). Importantly, however, high 
standard deviations among intentions to teach science indicate substantial variance among teachers 
in the level of science intended within specific offerings and suggest qualitative research is needed 
to explore differences. Focusing on the general trends, however, the unbalanced approach to 
science teaching (i.e., high intentions to teach science in plant and animal course offerings and low 
intentions in offerings such as FFA and agribusiness) within AFNR details an opportunity to 
expand science teaching outside life-science, AFNR courses. For example, FFA offers many 
opportunities to teach science. Not only does FFA offer agricultural science fairs, but career 
development events like livestock judging, public speaking, and soil judging provide opportunities 
for teachers to illuminate scientific inquiry and support student learning of AFNR and science 
practices. As a practical recommendation, SBAE teacher educators are encouraged to emphasize 
opportunities for teachers to incorporate science practices, as detailed in the Next Generation 
Science Standards (Next Generation Science Standards Lead States, 2013), within the diversity of 
SBAE curricula.  

In the final research objective, the relationship between attitude toward the behavior, 
subjective norms, perceived behavioral control, perceived science knowledge, and intentions to 
teach science within AFNR curriculum was evaluated, with two emergent findings. First, increased 
self-reported science knowledge was related to statistically significant decreases in intended 
amounts of science content within AFNR curriculum. Initially, two potential explanations for the 
unexpected relationship between self-perceived science knowledge and intentions to teach science 
are explored: (a) teachers less knowledgeable about science (i.e., not just self-reported) teach more 
science or (b) teachers who are more knowledgeable about science have a more realistic perception 
of science knowledge; therefore, rate themselves lower in science knowledge, yet intend to teach 
more science. The objectives of the current study were not designed to tease out which of the 
suggested possibilities is correct; therefore, qualitative research on teacher conceptualizations of 
science knowledge and science teaching within AFNR is recommended.  

A third potential explanation for the negative relationship between perceived science 
knowledge and science teaching intentions is a product of how perceived science knowledge was 
measured. In consolidation of the perceived science knowledge construct to three items (i.e., forces 
and interactions, energy, and Earth’s place in the universe), the breadth of science represented in 
the construct was reduced. Potentially, reducing the scope of science within the perceived 
knowledge construct, especially considering AFNR experiences in which the most science content 
was intended (i.e., plant systems, animal systems) were not well-represented by the three selected 
items, may have negatively impacted the modeling of the relationship between perceived science 
knowledge and intentions to teach science. However, follow-up analysis of the relationship 
between perceived science knowledge (i.e., measured using all 11 domains of the Next Generation 
Science Standards) and science teaching intentions revealed a similarly negative relationship; thus, 
weakening the potential validity of this explanation.      

Findings also revealed the importance of attitude toward the behavior. While not 
statistically significant, the unstandardized beta (i.e., B = 13.32) suggests a one-unit increase in 
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attitude toward the behavior was related to intentions to teach over 13% more science in AFNR 
curriculum. The potential impact of attitude toward the behavior on science teaching within AFNR 
provides a pragmatic opportunity for SBAE teacher educators to address attitude toward teaching 
science as a practical method for increasing science teaching within AFNR. Preservice lessons and 
inservice workshops around the interdisciplinary role of AFNR and science knowledge to social 
progress, contextualized learning of science, and ecological problem solving are encouraged as 
potential methods for increasing attitude toward science teaching within AFNR.  

Using structural equation modeling to evaluate the science teaching intentions of AFNR 
teachers yielded a good fitting model; however, the ten percent of variance explained by the model 
fell below what was expected based on past applications of the theory of planned behavior using 
structural equation modeling (Armitage & Conner, 2001; McEachan, Conner, Taylor, & Lawton, 
2011). Reduced variance explanation suggests operationalization of the theory of planned behavior 
could be enhanced or expanded. One area for future enhancement is to model precursors to 
attitudes, subjective norms, perceived behavioral control, and perceived science knowledge using 
structural equation modeling (Ajzen, 2011). In so doing, measurement of these latent variables 
would be strengthened while also uncovering the role of specific interactions and experiences (e.g., 
postsecondary science courses, specific barriers to science teaching, beliefs of referent individuals 
regarding science) on the proposed model of science teaching intentions.  

Combining AFNR and science content creates a powerful learning experience for students 
and positions SBAE as a leading discipline in addressing social, environmental, and educational 
challenges. The current study provided a national look at the role SBAE teachers play in facilitating 
interdisciplinary AFNR and science learning experiences. The findings and recommendations from 
the current study have the potential to inform and enhance future investigations and practices as all 
involved in SBAE seek to enhance interdisciplinary student learning.  
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Understanding Characteristics, Uses, Perceptions, and 
Barriers Related to School Farms in Oregon 

Misty D. Lambert1, Josh Stewart2, Kellie Claflin3 

Abstract 

The relevance of experiential learning and opportunities a school farm can provide, along with the 
acknowledgment of potential barriers and the current deficit of research on school farms in Oregon 
make this study useful as a starting point in this line of exploration and in the preparation of teacher 
candidates. This study intended to gather descriptive data concerning school farms to gain a better 
understanding of the characteristics, uses, perceptions, and barriers to utilizing school farms as 
an experiential learning tool for students. Williams and McCarthy (1985) indicated utilizing school 
farms as a teaching-learning resource could benefit agricultural education programs, and Rose 
(2004) suggested we begin to reconsider how the school and workplace are connected. 
Approximately half of the agricultural education teachers in Oregon have access to a school farm. 
The primary facilities available on Oregon school farms were for equipment and tool storage and 
animal projects, with SAE and laboratory instruction being the main uses for students. Factors and 
barriers consist of the condition of the school farm, facilities, finances, and the ability of the teacher 
to oversee and to engage all students in the activity.  

Keywords: school farms; perceptions; barriers; uses; characteristics; theory of planned behavior; 
experiential learning 

Introduction and Review of Literature 

“Due to the increasing gap between the general public and production agriculture there is 
an increasing need for agricultural education taught utilizing the experiential learning theory” 
(Gilbert, 2013, p. vi). Agricultural education teachers have utilized laboratories as a means to 
facilitate Supervised Agriculture Experience (SAE) programs and experiential teaching and 
learning since the inception of the Smith-Hughes Act of 1917 (Croom, 2008; Shoulders & Myers, 
2013). It has been recommended teacher preparation and in-service teacher programs reconsider 
the breadth and depth of SAE and experiential learning education (Retallick, 2010; Shoulders & 
Myers, 2012). Williams and McCarthy (1985) indicated utilizing school farms as a teaching-
learning resource could benefit agricultural education programs, and Rose (2004) suggested we 
begin to reconsider how the school and workplace are connected. 

A national survey of NAAE members by Shoulders and Myers (2012) found agricultural 
laboratories and frequent utilization of those facilities to be prevalent in agricultural education 
programs. In addition, it was recommended teacher preparation programs create instructional 
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strategies to expose pre-service teachers to varied agricultural laboratories prior to entering a 
teaching career (Shoulders & Myers, 2012). While previous state-specific studies have been done 
in Oklahoma (Young & Edwards, 2005), regionally in Arizona (Franklin, 2008), and across a 
sample of Texas teachers (Gilbert, 2013), no state-specific study of school farms had been 
conducted in Oregon. In fact, in recommendations for future research, Gilbert (2013) calls for this 
study to be replicated in other states to “build the knowledge… on school farms across the country” 
(p. 75). This study intended to gather descriptive data concerning school farms in Oregon, to gain 
a better understanding of the characteristics, uses, perceptions, and barriers to utilizing school farms 
as an experiential learning tool for students. We defined a school farm as any type of land laboratory 
and/or feeding facility, regardless of the size, including field crops, greenhouses, livestock 
facilities, orchards, and ponds. 

Knobloch (2003) defined experiential learning as “learning in real-life contexts that 
involves learners in doing tasks, solving problems, or conducting projects” (p. 26).  Experiential 
learning has historically been considered “a foundational tenet of agricultural education” (Baker, 
Robinson, & Kolb, 2012, p. 1). Additionally, Ramsey and Edwards (2011) indicated agricultural 
education programs are set apart from other programs because of the work-based learning 
experiences they can provide. Knobloch (2003) building on the work of Kolb (1984) found the four 
tenets of experiential learning in agricultural education to be: learning through real-life contexts, 
learning by doing, learning through projects, and learning through solving problems. In The 
Handbook on Agricultural Education in Public Schools, Phipps, Osborne, Dyer, and Ball (2008) 
explained the purpose of agricultural education as preparing people for agricultural occupations, 
job creation, and agricultural literacy. The literature base clearly highlights the importance of 
experiential learning in agricultural education programs. 

Prior research has also indicated potential barriers to experiential learning in agricultural 
education, especially related to utilizing school farms and laboratories. Williams and McCarthy 
(1985) posited that providing practical learning experiences for a diverse group of students may be 
difficult, and Thompson and Balschweid (1999) identified barriers limiting the integration of 
academic and agricultural education. In addition, Retallick (2010) determined changing 
demographics and societal attitudes, structure of schools, available resources, image, and the 
agricultural education system as factors limiting SAE programming; while Shoulders and Myers 
(2012) reinforced the notion of situated barriers (e.g., teacher competency) to utilizing laboratories 
to improve the scientific inquiry and problem-solving abilities of students.  Organizing, developing, 
managing, and maintaining facilities, were identified as problems or concerns facing pre-service, 
in-service, and beginning teachers (Myers, Dyer, & Washburn, 2005; Stair, Warner, & Moore, 
2012); and Saucier, Vincent, and Anderson (2014) found teachers in need of continuing education 
related to laboratory safety. Likewise, Farrell (1983) acknowledged the amount of time required of 
the teacher as a significant drawback to utilizing a school farm.  

Additional laboratory facilities offer students from diverse backgrounds, the opportunity 
for hands-on learning to apply classroom concepts and enhance their base agriculture knowledge 
(Shoulders, Wilder, & Myers, 2011). Retallick (2010) found agricultural education teachers to be 
very adept at conceptualizing SAEs and their place within an agricultural education program 
however, the data indicated teachers largely fail to implement SAE programs effectively, a disparity 
between theory and practice. Furthermore, Retallick (2010) discovered a disconnect between 
learning and experience in modern agricultural education, illustrating the lack of focus on student 
learning outcomes. Traditional agricultural education classrooms are seeing increasing numbers of 
urban raised students which is and should be causing teachers to change their teaching approach 
(Phipps, Osborn Dyer, & Ball, 2008; Shoulders, Wilder & Myers, 2011).  
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Supervised Agricultural Experience (SAE) programs have been linked to agricultural 
education since the Smith-Hughes Act of 1917 (Roberts & Harlin, 2007). Once referred to as the 
project method, SAE programs have become an important piece of the agricultural education 
model. There is no shortage of literature attesting to the importance of SAE programs and the 
opportunity to use innovative experiential learning activities to meet the needs of diverse 
populations of students (Williams & McCarthy, 1985). School farms may potentially offer a place 
for agricultural education teachers to expose their students to numerous experiential learning 
activities. 

The purpose of this study was to identify characteristics and types of school farms in 
Oregon and identify factors and/or barriers to utilizing school farms for experiential learning and 
SAE projects. This research fits National Research Agenda priority number five with a focus on 
efficient and effective agricultural education programs (Roberts, Harder, & Brashears, 2016). This 
information will be used by teacher educators to provide support to inservice agricultural educators 
who have school farms, as well as to better prepare preservice teachers on how to utilize school 
farms to their full potential for experiential learning purposes. The results from the study can be 
shared with other stakeholders including the Oregon FFA, local and state FFA Alumni, school 
administrators, and school boards to provide support for agricultural educators and school farms.  

Theoretical Framework 

In order to further explore how school farms are utilized for experiential learning in 
Oregon, we used the Theory of Planned Behavior (Ajzen, 1991) as a theoretical framework. Ajzen 
(1991) theorized that the intent to perform behaviors can be “predicted with high accuracy from 
attitudes toward the behavior, subjective norms, and perceived behavioral control” (p. 179). The 
resulting intentions, combined with perceived behavioral control, can account for variance in the 
actual behavior (Ajzen, 1991). Developed as an extension of the Theory of Reasoned Action 
(Fishbein & Ajzen, 1975), the Theory of Planned Behavior (see Figure 1) contains the central tenet 
that the intention to perform a behavior is an indication of how much effort someone may employ 
to perform a behavior. 

 

Figure 1. Theory of planned behavior by Ajzen (1991). 

Rather than utilize the theory as a predictive model, we sought to use the Theory of Planned 
Behavior as a descriptive model to understand school farms in Oregon and identify the attitudes, 
subjective norms, and perceived behavioral controls related to utilizing school farms for 
experiential learning. Ajzen (1991) looks at attitude as whether individual considers an item 
favorable or unfavorable. In this study we operationalized that to mean attitudes toward utilization 
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of the school farm for teaching and learning. For example, how do teachers feel about the potential 
outcomes, benefits, and consequences offered by school farm? The subjective norms are social 
factors (expectations) that may influence the performance of the behavior (e.g. What am I expected 
to do and how will I be supported?). The third factor is perceived behavioral control which, in this 
case, refers to how agricultural educators perceive the ease or difficulty of utilizing the school farm 
for effective teaching and learning. As we begin to understand how agricultural education teachers 
perceive the utilization of and barriers to the use of school farms, we can also begin to understand, 
and perhaps predict, behaviors concerning the potential for school farms to serve as effective 
teaching and learning facilities. While there have been other studies concerning school farms and 
agricultural laboratories, there is no literature identifying a state-specific study in Oregon. Given 
the diversity of agricultural education programs within each state and across the nation, it is critical 
to pursue this line of inquiry. 

Purpose and Objectives 

The purpose of the study was to explore the characteristics, utilization, perceptions, and 
potential barriers to using school farms for instructional activities, as an experiential learning tool.  
The objectives were: 

1. To determine the characteristics of Oregon school farms (e.g. size, structures, location, 
management) including their enterprises and primary uses; 

2. To identify teacher perceptions of school farms; and, 
3. To identify factors and or barriers to using the school farm as an experiential learning tool 

for students. 

Methodology 

In order to explore the research questions, data were collected from agricultural educators 
across the state to determine characteristics, use, perceptions, and potential barriers to utilizing 
school farms in secondary agricultural education programs. The study was designed to be 
descriptive in nature. Leedy and Ormond (2013) define descriptive quantitative research as a means 
to identify attributes of an observed phenomenon or explore potential associations among two or 
more phenomena. According to Fraenkel and Wallen (2006), descriptive research involves 
summarizing the characteristics of individuals, groups, or physical environments, in order to fully 
and carefully explain a phenomenon, and can be useful as a means to describe teacher behaviors or 
the physical capabilities of a school.   

Population and Sample 

Guided by the assumption programs across the state are diverse, the target population for 
this descriptive research study was defined as a census of the agricultural educators in Oregon (N 
= 114). The target population reflects the attitudes, behaviors, and perceptions of agricultural 
educators across this particular state, and should not be generalized to other populations. All 
agricultural educators in Oregon had the opportunity to participate in the study. Access to the 
listserv of secondary agricultural education instructors in the state was available from the Oregon 
FFA Executive Secretary, and verified by the Agricultural Teacher Education Program Director at 
Oregon State University. Teachers were contacted three separate times to encourage participation 
in the study. From the attempted census, the resulting sample was 67 respondents, 64 of which were 
usable responses, yielding a response rate of 56.14%. No further attempts were made to contact 
non-respondents, and we acknowledge the potential for nonresponse error. Data reported in these 
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findings represent the respondents and we caution against generalizing these results to other 
populations.  

Instrumentation 

A survey instrument, developed in Qualtrics, was distributed to all agricultural educators 
in the state to explore the role of school farms in secondary agriculture programs. This study was 
modeled after one previously conducted in Texas, utilizing the same instrument with minor 
modifications to state-specific items. The original instrument was deemed valid by a panel of 
experts within agricultural education, familiar with the concepts and ideas of school farm use in 
secondary agriculture programs. Reliability of the original instrument was determined through an 
initial pilot test. Following minor adjustments, the researchers initiated an additional pilot test. The 
test-retest method resulted in a 73% agreement (Gilbert, 2013). Creswell (2014) indicated findings 
above 60% were acceptable. Since no major changes were made to the instrument from the Gilbert 
study, the researchers did not re-establish reliability for this study. Since none of the scales 
summate, measures of internal consistency are not appropriate and since we did not ask our 
respondents to take this instrument twice, we cannot report post hoc levels of test-retest reliability.  

The questionnaire was designed to give the researchers a better understanding of 
characteristics, use, perceptions, and potential barriers to utilizing a school farm, as well as 
demographics of the agricultural educators (Gilbert, 2013). The first two questions were used to 
identify current facilities available to the teachers, and whether or not they have access to, or in the 
previous ten years had access to, a school farm. Respondents who had no experience with school 
farms (n = 31, 46%) were not required to complete the remainder of the questionnaire. 
Characteristics identified by the instrument included available facilities, distance from the 
classroom, approximate size (in acres), approximate years of operation, and management 
arrangements. School farms were defined as any type of land laboratory and/or feeding facility 
regardless of the size. Facilities listed in the survey instrument included: classroom (indoor and/or 
outdoor), field crops, general shop (facilities used for all types of projects), greenhouses, hutches 
and/or other small animal housing, land laboratory/school farm, landscape facility, livestock 
housing, orchard, pasture land, and pond/tanks. Percentage of land dedicated to various enterprises, 
percentages of various livestock enterprises, structures and facilities available, primary use, 
utilization of time spent on the school farm, and courses in which students were taken to school 
farm were all assessed as uses of the school farm. To identify teacher perceptions and potential 
barriers, respondents were asked about planning for activities at the school farm, hours spent 
working at the school farm, whether or not there were fees and signed agreements associated with 
student use of the school farm, and community support availability. 

Data Collection and Analysis 

Teachers were contacted by email, and invited to participate in the survey. A link to the 
instrument was included in the email invitation. The initial data collection was completed over a 
two-week period. A subsequent, follow-up email reminder was sent after two weeks. After two 
more weeks, participation was requested from non-respondents through a final reminder email. 
Usable responses were obtained from 64 of 114 teachers for a 56% response rate. The selection of 
data analysis procedures was guided by the research objectives. Frequencies, percentages, means, 
and measures of central tendency and variability, were used to describe the characteristics, uses, 
perceptions, and potential barriers to utilizing school farms in secondary agricultural education 
programs in Oregon.  
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Results 

Objective one sought to describe the characteristics of school farms in Oregon. The 
teachers in the present study who identified having a school farm ranged in age from 23 to 56 years 
old (M = 36.06) and had an average of 10 years of experience (range from 1-28). The school farms 
ranged from 1-60 acres in size with an average of 10.43 acres (SD = 14.47). For six teachers 
(18.18%), the school farm was connected to their classroom. For 13 teachers (39.39%), the school 
farm was within walking distance from their classroom. For 14 teachers (42.42%), the school farm 
was located between 5-10 miles away. 

Teachers were asked about the management of the school farm. The teacher was identified 
as a manager 31 times while students were identified 21 times. The other groups identified as 
having management of the school farm included school personnel (f = 4), contracted personnel (f 
= 2), a community member (f = 3) and other (f = 3), which were subsequently identified as “4-H”, 
“FFA alumni” and “nobody manages the school farm”. 

Level of community support for the school farm was measured with a sliding scale from 
0-100. Teachers indicated a mean level of support of 67.52 (SD = 19.84) with a range from 16-84.  
No one indicated zero support for the school farm while no one noted they felt 100% supported by 
their community in the efforts of the school farm. All of the teachers were asked to indicate the 
facilities they had available for teaching (see Table 1). They were provided a list of pre-populated 
choices and were allowed to mark all that applied. They were also allowed to add in additional 
facilities using an open-ended response. Surprisingly, one more teacher indicated having a 
greenhouse (f = 62, 96.88%) than indicated having a classroom (f = 61, 95.31%). The least common 
facility available was an orchard (f = 5, 7.81%).  

Those who indicated they had school farm facilities continued through the survey while 
those who did not were allowed to end their role in the data collection at this point. The most 
common permanent structures on school farms were tool storage (f = 24), equipment storage (f = 
22) and greenhouses (f = 22) (see Table 2). The most common temporary structures were a rabbit 
hutch and sheep barn (f = 5, 15.15%).  

  



Lambert, Stewart & Claflin Understanding Characteristics … 

 

Journal of Agricultural Education 203 Volume 59, Issue 2, 2018 

Table 1 

Teaching Facilities Currently Available to the Agricultural Education Program (n = 64) 

Facility Available 

Greenhouse 62 

Classroom 61 

General shop 57 

Land Lab or school farm 30 

Livestock housing 26 

Pasture land 21 

Hutches or small animal housing 14 

Landscape facility 13 

Ponds/tanks 12 

Field crops 11 

Orchard 5 

 

The next questions were about the percentage of the school farm dedicated to each of the 
uses and the total needed to summate to 100% (see Table 3). There were numerous teachers who 
were able to identify 100% of their school farm was in single use (i.e. livestock or crops). The 
largest average use of space was for livestock enterprises. Items which appeared in text after 
indicating “other” included greenhouses, open space, rental houses, and vineyard. 

A follow-up question asked teachers to specify the breakdown of the livestock enterprises 
at the school farm. This information is also included in Table 3. Using percentages which totaled 
to 100%, some teachers with school farms in Oregon indicated their animal enterprises were 100% 
breeding while others indicated their operation was 100% market animals. On average Oregon 
school farms have one fourth of their animal enterprise dedicated to breeding livestock and two 
thirds of their operations dedicated to market animals with a small percentage of small and specialty 
animals. 
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Table 2 

Permanent and Temporary Facilities Available on School Farms (n = 33) 

Facility Permanent Temporary 

Tool Storage 24 3 

Equipment Storage 22 1 

Greenhouse 22 1 

Pig Barn 21 1 

Hay Storage 18 1 

Sheep Barn 17 5 

Cattle Barn 14 1 

Goat Barn 8 2 

Pond/Tanks 8 0 

Horse Barn 7 1 

Poultry Barn 7 2 

Granary 5 0 

Llama Barn 2 0 

Rabbit Hutch 2 5 

Shaded Nursery Production 2 0 

Permanent Structure (other) 2 1 

Cavy Cage 0 1 
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Table 3 

Percentage of School Farm Dedicated to Various Enterprises (n = 33) 

Enterprise 
Mean 

percentage SD Range 

Livestock 48.48 36.90 0-100 

Breeding – Livestock 23.91 30.96 0-100 

Breeding – Small Animals 1.24 3.06 0-10 

Market Animals 62.12 38.12 0-100 

Specialty Animal 0.61 2.42 0-10 

Crops 17.82 29.57 0-100 

Other 10.85 25.73 0-100 

Agriscience Projects 6.97 20.99 0-100 

Nursery 5.45 12.83 0-50 

Small animal 3.15 8.81 0-40 

Orchards/Citrus 2.64 9.99 0-40 

Forestry 1.88 7.38 0-30 

Wildlife 0.61 3.48 0-20 

Aquaculture 0.30 1.21 0-5 

 

We further sought to describe the uses of the school farms. Table 4 represents, by 
percentage of total time spent at the school farm, how teachers indicated students spend their time 
on the school farm.  We chose to measure this variable in percentage of time rather than pure hours 
to account for the varying length of class and course times for agricultural educators. Some teachers 
have students for more than two hours at time while others see their students for less than 30 
minutes a day and others are on an every-other-day timeline. The largest use of student time on the 
school farm was, on average, for SAE activities (M = 35.30, SD = 27.98). Students were, on 
average, spending a quarter (M = 24.09, SD = 17.39) of their time on laboratory instruction. The 
remaining time was split almost evenly, on average, among formal instruction (M =17.12, SD = 
18.24) and maintenance and repairs (M = 17.42, SD =14.26). 
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Table 4 

Percentage Breakdown of How Students Spend Their Time on School Farm (n = 33) 

Item Mean 
Percentage SD Range 

SAE Activities 35.30 27.98 0-95 

Laboratory instruction 24.09 17.39 0-60 

Maintenance and repairs 17.42 14.26 0-50 

Formal instruction 17.12 18.24 0-60 

 

Objective two sought to identify teacher perceptions of a school farm and its uses (see 
Table 5). The strongest levels of agreement were with the items “All students have the opportunity 
to participate in hands-on activities at the facility” and “The facilities are an extension of the 
classroom” with 75% of respondents either agreeing or strongly agreeing with those statements. 
The largest disagreement from teachers seemed to occur with the statement “All students are 
included in the activities on the farm” with 51% expressing some level of disagreement with this 
statement. There was also disagreement among teachers about the statement “The primary purpose 
of the school farm is for formal instruction” with over one-third expressing some disagreement.  
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Table 5 

Teacher Perceptions of School Farm Use (n = 33) 

Statement 

Strongly 
Disagree Disagree 

Slightly 
Disagree 

Slightly 
Agree Agree 

Strongly 
Agree 

f % f % f % f % f % f % 

The facilities are an extension of the classroom. 0 0.00 4 12.12 1 3.03 3 9.10 8 24.24 17 51.52

All students have the opportunity to participate in 
hands-on activities at the facility. 0 0.00 1 9.10 1 9.10 5 15.15 12 36.36 14 42.42

The instructional activities performed on the 
school farm are pre-planned. 0 0.00 2 6.06 2 6.06 7 21.21 16 48.49 6 18.18

The primary purpose is for SAE. 1 3.03 3 9.10 3 9.10 10 30.30 12 36.36 4 12.12

The primary purpose of the school farm is for 
formal instruction. 2 6.06 7 21.21 4 12.12 10 30.30 9 27.27 1 9.10 

All students are included in the activities on the 
farm. 0 0.00 6 18.18 11 33.33 5 15.15 5 15.15 6 18.18
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Finally, objective three sought to determine teacher perceived barriers to the use of the 
school farm. Data appear in Table 6. When combining responses of important and very important, 
the top issues appear to be condition of the school farm (f = 31, 93.94), facilities (f = 29, 87.88), 
finances (f = 28, 84.85%), the teacher ability to oversee and help (f = 28, 84.85%), and the teacher 
ability to engage all students in the activity (f = 27, 81.81%). The time of the year and the student 
prior experience were identified as less important potential barriers. 

Table 6 

Importance of Barriers as they Relate to Use of School Farm (n = 33) 

Barrier 

Not 
important 

Of little 
importance

Somewhat 
important Important 

Very 
Important 

f % f % f % f % f % 

Condition of the school farm 0 0.00 1 3.03 1 3.03 21 63.64 10 30.30 

Facilities 1 3.03 0 0.00 3 9.09 18 54.55 11 33.33 

Finances 0 0.00 2 6.06 3 9.09 11 33.33 17 51.52 

Ability to oversee and 
help with the activity 0 0.00 0 0.00 5 15.15 19 57.58 9 27.27 

Ability to engage all 
students in the activity 0 0.00 1 3.03 5 15.15 12 36.36 15 45.45 

Availability of animals and 
crops 

1 3.03 3 9.09 8 24.24 14 42.42 7 21.21 

Distance 3 9.09 2 6.06 4 12.12 11 33.33 13 39.39 

Time of year 1 3.03 9 27.27 10 30.30 11 33.33 2 6.06 

Weather  1 3.03 7 21.21 13 39.39 10 30.30 2 6.06 

Student prior experience 7 21.21 9 27.27 12 36.36 5 15.15 0 0.00 

 

Conclusions, Implications, and Recommendations 

Objective one: Characteristics and Uses 

Half of Oregon teachers indicated having a school farm and the average size was 10 acres, 
slightly smaller than the 13.8 acre average in Texas (Gilbert, 2013). Most immediately, this 
information is useful for teacher educators in the state as they prepare teacher candidates to replace 
the current teachers. An understanding of the facilities teacher candidates will likely be managing 
can only aid in their preparation. Half of teachers not having access to a school farm indicates there 
is room for growth if these facilities are believed to be a place for students to apply theories taught 
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in the classroom (McCormick, 1994). Of the teachers with school farms, 42% indicated the school 
farm was between 5-10 miles from school. While a majority of teachers indicated their school farm 
was attached to, or within walking distance from the classroom, there is definitely a shift in the 
usability of the school farm when this is not the case. Teachers should advocate to have the school 
farm facilities located close to their classroom to make the facility as useful as possible in 
connecting to classroom content. However, the teachers in this study were making multiple 
situations work for students SAE projects and for laboratory activities, suggesting a generally 
positive attitude toward utilizing these facilities for experiential teaching and learning regardless of 
perceived behavioral control. Data from this study could be used to provide evidence for the 
prevalence of these facilities as teachers advocate for adding additional facilities to an existing 
program or incorporating a school farm. 

Multiple individuals were involved in the management of the school farm. Of 33 
respondents, 31 indicated the agricultural educator was involved in the management of the school 
farm. However, many other individuals were also named including students, community members, 
school personnel, and even responses of 4-H or FFA Alumni. There was one very telling response 
that “nobody manages the school farm” because “not much is going on”. It is a promising practice 
that multiple parties are taking responsibility for the events on the school farm grounds. In some 
cases, these were paid positions. In other cases, the school was renting land and/or facilities from 
a community member and that individual was helping to manage the property. Many indicated 
students were managing their own specific animal projects or all students with animal projects were 
sharing the workload. While Ferrell (1983) noted the required investment of teacher time was a 
drawback to the use of school farms, alternative systems of management and a continued division 
of labor helps to mitigate this factor and changing the overall perceived behavioral control related 
to the ease of utilizing the school farm for effective teaching and learning. 

The primary facilities available on Oregon school farms were for equipment and tool 
storage and animal projects, consistent with the findings in Texas (Gilbert, 2013). More schools 
reported having a greenhouse than was found in the Franklin (2008) study in Arizona. Overall, the 
facilities available at the schools vary widely. Evidence of every facility category across the 
responding schools were found including ponds, orchards, goat and sheep barns, small animal cages 
and granaries. Some schools indicate the existence of facilities we did not think to include on the 
instrument, like a vineyard. These findings appear to represent the diversity of Oregon agriculture. 
The state is one of the most diverse in the nation, producing over 220 agricultural commodities 
(Oregon Farm Bureau, n.d.). This is also evidence teachers are using their available resources to 
reflect the agriculture around their area, perhaps influenced by the subjective norms and attitudes 
toward interactive learning experiences that relate to the local community. It is recommended 
teachers continue to use the facilities and resources to train students to work within the agriculture 
industry in their area. In fact, it is recommended they partner with local agribusiness to allow for 
the development of facilities which directly benefit the local communities. 

Objective two: Perceptions 

The perceived level of community support for the school farm was measured with a sliding 
scale from 0 to 100. Teachers indicated a mean level of support of 67.52 (SD = 19.84) with a range 
from 16-84. This average is consistent with the value found by Gilbert (2013) in Texas of 66.36%. 
However, while Gilbert (2013) found a range of 0-100, the same was not true in the current study. 
No one indicated zero support for their school farm in Oregon while no one noted they felt 100% 
supported by their community either. While it is positive no one in this study felt 0% supported, 
there should be concern no teacher felt 100% supported either.  Are teachers feeling a lack of 
monetary support? Or, perhaps, the lack of support is more in terms of community understanding. 
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Are teachers properly advertising what they do for students with their school farms? This leads 
directly to the next finding. 

Directly relating to the attitudes portion of the theory of planned behavior (Ajzen, 1991) 
are the findings related to teacher perceptions. More teachers perceive the primary use of the school 
farm to be for SAE instruction and teachers indicate students spend a majority of their time at the 
school farm engaging in SAEs. According to Ajzen (2011), the foundational tenet of the theory of 
planned behavior is in the ability to predict intentions. In this case, teacher intention and attitudes 
are directly affecting their behavior. Students are primarily using the school farms in Oregon for 
Supervised Agricultural Experience projects, supporting the findings in Texas (Gilbert, 2013). The 
second most common use of the school farms in the present study was for laboratory instruction. 
Both of these uses are directly about student learning of career and/or technical skills.  The direct 
application of classroom skills into either a student-centered project or into hands-on application 
of course content is admirable. Further investigation on how teachers form these beliefs related to 
school farms would result in a deeper understanding with regard to the use of these facilities. 
Additionally, Ajzen (2011) made the claim that the theory of planned behavior does not assume 
behavioral, normative and control beliefs are formed rationally or without bias, and therefore may 
not actually represent reality. It is possible teacher attitudes, perceived behavioral control, 
subjective norms, and intentions are being affected by some other variable not indicated in this 
study. 

This idea of the primary use being SAE and the second most common use being laboratory 
instruction raises another critical point for discussion. The present study utilized an existing 
instrument created by Gilbert (2013). She had divided SAE and laboratory instruction into two 
different categories, and validated the instrument with teachers. It was not until after the data was 
collected that we began to question the validity of this implied dichotomy. 

Are not SAE programs, as originally envisioned and as currently implemented, laboratory 
experiences which are personalized to the individual? As educators should we not use every 
opportunity to remind our teachers, administrators, students, parents and supporters that SAE 
projects ARE specialized laboratory experiences (Wardlow, 2016)? 

We should determine what is happening in daily practice to reinforce the idea that SAE 
and laboratory practice are separate ideas. What should be occurring in teacher education programs 
to reinforce the idea of SAE as individualized laboratory experiences? How can our state staff 
support this integrated message? 

Teachers also indicated the school farm was commonly used for maintenance and repairs. 
While ranked as the lowest use of student time, it still accounted for an average of 17% of their 
time on the school farm. While the question asked specifically about how students spend their time 
on the school farm, it remains unclear how the students are involved in this maintenance and repair 
and whether it involves learning and application of course content. While spending some time on 
maintenance and repairs is no doubt required and can be useful for students to both see and do, 
perhaps time spent in these facilities should be spent for both direct or indirect student learning 
when possible. However, it is important to remember, the researchers make no claim as to how 
much time teachers should be spending at the school farms nor in what areas they should focus the 
time. We merely present this as informational data. The fact teachers reported students spending 
more time on maintenance and repairs than on formal instruction is not surprising. McCormick 
(1994) indicated these facilities were designed for application and not necessarily for formal 
instruction. However, Parr and Edwards (2004) argued that, with the strengthening of inquiry-based 
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instruction and scientific integration, hands-on laboratories like school farms may serve as a place 
for students to learn new information. 

Overall, the teachers indicated the school farm was an extension of their classroom and all 
students have the opportunity to be involved in hands-on activities at the school farm. However, 
they did not agree with the statement that all students are involved at the school farm indicating a 
disconnect between the opportunities presented to students and the number of students who take 
advantage of the opportunity. This may warrant further investigation, perhaps the students would 
have different perceptions of how their time is spent using the school farm, and the opportunities 
provided them. 

Objective three: Barriers 

There were many identified barriers for use of the school farm. The largest identified 
barrier was the condition of the school farm. While this may be financial in nature, there may be 
other reasons the school farm is not in the condition to fully support student learning. Ajzen (2011) 
stated the absence of the ability to actually control a behavior will likely reduce the predictive 
validity of intentions, therefore, more research should investigate these barriers. It is certainly likely 
teachers, in some instances, have little control over the location or use of the school farm. For 
instance, the same number of teachers who earlier indicated their school farm was 5-10 miles away 
from their classroom later indicated distance was a barrier to the use of the school farm. Teachers 
also indicated facilities, finances, and the ability to supervise and engage all students were potential 
barriers. Intentions may be determined by additional variables, which “are captured, at least in part, 
by measures of past behavior” (Ajzen, 2011, p. 1120). Teacher educators should work to educate 
teacher candidates about teaching methods in these non-formal settings to aid in the engagement 
and supervision of students while on the school farm, thus creating past experiences to help guide 
intentions and behavior. We suggest more opportunities to practice non-formal instructional 
methods are needed during preservice teacher preparation. 

Ajzen (2011) also indicated there is significant empirical evidence to support the adage 
‘past behavior is the best predictor of future behavior’, signaling the need for more in-depth training 
for teacher candidates concerning the facilitation of experiential learning. If properly advertised, 
perhaps the hands-on, application-based activities students engage in while on the school farm 
would make funding sources to improve facilities easier to obtain. 

Recommendations for further research 

We recommend this study be replicated in other states, if for no other reason than to 
establish baseline data that will allow you to know over time whether schools are adding or losing 
facilities. We were unable to find research supporting a gain or loss in these facilities nationally, 
and as previously indicated, studies related to school farms in general, are uncommon. Further 
investigation should pursue why students who have access to a school farm are choosing not to 
engage in the activities available. Lastly, we recommend further investigation into current funding 
models, and the potential for local, state, or federal funds to help offset costs of having and 
operating school farm facilities for student learning. 
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Using the Six Americas Framework to Communicate 
and Educate about Global Warming 

Melissa Taylor1, Alexa J. Lamm2, Glenn D. Israel3, & Shelli D. Rampold4  

Abstract 

Agricultural communicators and extension educators need to make scientific information about 
global warming, a critical component of climate change, more salient to the general public to 
increase knowledge and to encourage people to take action to mitigate its effect; however, views 
on global warming are diverse. Scientists have repeatedly shown human activity is directly 
impacting the Earth’s climate. Despite this, a segment of the U.S. population (including politicians 
with a large amount of influence) are very vocal about their mistrust of climate science and lack of 
belief in global warming. States located on the coasts are affected by climate change the most 
where extreme weather events impact the safety of residents and agricultural production more often 
than those located inland. This research used the Six Americas framework to identify the diverse 
segments of believers/nonbelievers in Florida. Findings revealed 87% of respondents believed in 
climate change but are not actively engaged in its mitigation. Recommendations are offered on 
how agricultural communicators can reach diverse segments of the population and the role 
extension educators can play in their communities to turn difficult to understand climate science 
into something the public can understand and get behind. 

Keywords: climate change, Six Americas, agricultural communication, extension education, 
global warming 

Introduction 

Most major science organizations and communities agree human activities are changing 
the Earth’s climate (Pew Research Center, 2015). Agricultural and natural resource (ANR) 
scientists have confirmed climate change and global warming is real and happening now and more 
importantly, humans are primarily to blame (Liu, Vedlitz, Stoutenborough, & Robinson, 2015). 
Global warming and climate change (both critical, inter-related issues facing the agricultural sector) 
are an environmental, cultural, and political phenomenon that is contentious by nature (Hertel & 
Lobell, 2014; Hulme, 2009). Global warming and climate change is currently and will continue to 
have an impact on the agriculture industry.  The extent of that impact will depend on the ability of 
those working within the agricultural industry to adapt to these changes (Hertel & Lobell, 2014), 
which can be assisted by informed agricultural communication campaigns and extension education 
efforts.  
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Broadly speaking, climate change issues including global warming are considered partisan 
in the United States (U.S.) with two sides: those that believe in its existence and those that are 
cautious, if not fully in denial of scientific findings (Hart, Nisbet, & Myers, 2015). Given the 
scientific studies documenting human impact on the Earth’s climate, it is difficult for those in the 
scientific field to understand such a distinct and strong partisan divide (Paulson, 2016).  

Global warming, a specific part of the climate change conversation, has a different 
semantic context, but the two words are often used simultaneously due to the ambiguity in their 
definitions (Lineman, Do, Kim, & Joo, 2015).  Global warming is defined as “the unusually rapid 
increase in Earth’s average surface temperature over the past century primarily due to the 
greenhouse gases released by human activities” (NASA, 2017, pg. 1). Climate change is defined 
as a “change in global or regional climate patterns” (Lineman et al., 2015, pg. 1). Although the two 
terms differ in meaning, the public is often exposed to them under the same context and apply them 
interchangeably (Weingart, Engals, & Pansegrau, 2000). This framing technique has been used 
often within the conservative movement to create opposition to calls for global warming 
interventions (McCright & Dunlap, 2000). As such, an increase in persons who do not believe 
climate change is a result of human activity has been observed in recent years, particularly among 
members of the Republican party. In 2001, 53 percent of Republicans believed climate change was 
human caused, whereas only 42% of Republicans in 2016 believed climate change was human 
caused (Energy Policy Institute at the University of Chicago, 2016). While agricultural educators, 
scientists, and policy makers have attempted to bring environmental problems to the public’s 
attention, those who oppose climate change have challenged the legitimacy of the problem by 
asserting global warming research is uncertain and inconclusive (McCright & Dunlap, 2000).  

Public understanding of climate change and global warming is largely driven by media 
coverage developed by those who do and do not understand natural resources or the impact it has 
on agriculture (Brulle, Carmichael, & Jenkins, 2012).  Weber and Stern (2011) maintained that “for 
most Americans, exposure to ‘climate change’ has been almost entirely indirect, mediated by news 
coverage, Internet postings, informal conversations, and documentaries and video footage of events 
in distant regions” (p. 320). It has been hypothesized that Americans living in more climate change 
stricken areas are more concerned. However, studies have indicated extreme weather events have 
minimal effect on public concerns (Brulle et al., 2012).  

Florida is heavily impacted by extreme weather events and changes to the natural resource 
landscape that impact agricultural production. This includes sea level rise, intense hurricanes, 
dangerous storm surges, and changes in precipitation patterns leading to flooding (Bloetscher, 
Heimlich, & Meeroff, 2011). The rapid warming over the past decade is expected to cause more 
intense rainfall events, including more severe thunderstorms, and tropical cyclones (IPCC, 2014). 
Since the state is surrounded by water on three sides, there are a variety of scenarios that could 
have major effects. According to the Federal Emergency Management Agency (FEMA, 2016), 
since 1995 Florida has had to declare a state of emergency 68 times due to severe storms (severe 
thunderstorms, tropical storms, and hurricanes) with 50% of those happening in the last decade. 
Additionally, the number of hurricanes and their intensity level are expected to rise because of 
global warming (Elsner, Kossin & Jagger, 2008; Knutson et al., 2010). 

The current Governor of Florida views climate change as a variable and has publically 
questioned the cause and extent of climate change (Schollsberg, 2016). Additionally, an influential 
Senator from the state stated, “that while there is a consensus among scientists about humans 
contributing to what’s happening, there’s no consensus on how much of these changes are due to 
human activity…and that proposed climate change policies will do absolutely nothing to improve 
the environment and will make America a harder place to create jobs” (Zaru, 2016, pg. 1). Elected 
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officials leading and representing the state are skeptical at best of climate change and how it will 
affect Florida. When public officials are hesitant, it becomes even more difficult for agricultural 
communicators and extension educators to speak about climate science and global warming, 
especially when the topics are so polarized (Hart & Feldman, 2016). Therefore, a study exploring 
how to communicate about global warming in a state being severely impacted is an important step 
in assisting agricultural communicators and extension educators enhance “public and policy maker 
understanding of agriculture and natural resources” (Enns, Martin, & Spielmaker, 2016, p. 13) as 
they address complex problems.   

Conceptual Framework 

A group at Yale University and George Mason University introduced the concept of the 
Six Americas (Maibach, Roser-Renouf, & Leiserowitz, 2009; Roser-Renouf et al., 2014), which 
serves as the conceptual framework for this study. Per the Six Americas concept, the American 
public can be divided into six unique segments based on their beliefs, attitudes, policy preferences, 
and behaviors associated with global warming: Alarmed, Concerned, Cautious, Disengaged, 
Doubtful, and Dismissive (see Table 1).  

Of the different segments, the Cautious and Disengaged segment group members are the 
most easily persuaded to become Concerned (Roser-Renouf et al., 2014). Additionally, the 
Doubtful segment group has been found to be the one most easily persuaded by communication 
efforts coming from the Dismissive segment group that are vocal about their views (Roser-Renouf 
et al., 2014). The Dismissive and the Alarmed cannot be swayed (Roser-Renouf et al., 2014). 

The Six Americas concept introduces a vast range of beliefs regarding global warming and 
climate change, which is represented by only two bipartisan categories in the policy realm (Hart et 
al., 2015). The discrepancy between the public, elected officials, and scientific evidence has 
generated concern given the public makes decisions everyday regarding their use of natural 
resources (Guy, Kashima, Walker, & O’Neill, 2014). If agricultural communicators and extension 
educators are going work with the community to understand the effects of climate change and 
global warming, communicate about climate change and global warming, and inform the public on 
how their personal behaviors can be altered to mitigate its effects, it is critical to recognize the 
spectrum of public views on the topic (Roser-Renouf et al., 2014). 
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Table 1 

Descriptions of the Six America Segments (Roser-Renouf et al., 2014) 

Six Americas Traits 

Alarmed The most convinced, most involved, and most worried about global 
warming. These individuals side with the scientific community both in 
regard to the idea of it being real and human involvement. The Alarmed are 
most likely to view global warming as a personal threat. 

Concerned The largest segment group, the Concerned are convinced global warming is 
happening but are less concerned than the Alarmed. They agree with the 
scientific community and believe human activities are the cause. They are 
less likely to feel threated by it happening now compared to the Alarmed 
and are significantly less involved. 

Cautious The Cautious group “believe that global warming is occurring, but this belief 
is relatively weak, with the majority saying they could easily change their 
minds” (p. 45). The Cautious mostly view global warming as personally 
unimportant. Global warming is not viewed as dangerous to the Cautious 
segment group, and they do not expect it to harm future generations. 

Disengaged The Disengaged segment group do not respond when asked questions about 
global warming because they do not know how they feel. They do not know 
if climate change is happening, what the scientific community agrees on, or 
if it will harm them. They also rarely think about global warming. 

Doubtful Members of the Doubtful segment group do not see the relevance of global 
warming. While many are doubtful global warming is real, the members of 
the Doubtful group that do believe global warming is real feel it is caused 
by natural changes in the environment. 

Dismissive Members of the Dismissive segment group are very certain global warming 
is not real. This group is very involved in the conversation around global 
warming and considers themselves well informed. They believe scientific 
findings disagree, that if global warming is happening it is not caused by 
human activities, and believe that no one is in danger of being harmed. This 
is the only group that believes global warming is not occurring. 

 

Of the different segments, the Cautious and Disengaged segment group members are the 
most easily persuaded to become Concerned (Roser-Renouf et al., 2014). Additionally, the 
Doubtful segment group has been found to be the one most easily persuaded by communication 
efforts coming from the Dismissive segment group that are vocal about their views (Roser-Renouf 
et al., 2014). The Dismissive and the Alarmed cannot be swayed (Roser-Renouf et al., 2014). 

The Six Americas concept introduces a vast range of beliefs regarding global warming and 
climate change, which is represented by only two bipartisan categories in the policy realm (Hart et 
al., 2015). The discrepancy between the public, elected officials, and scientific evidence has 
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generated concern given the public makes decisions everyday regarding their use of natural 
resources (Guy, Kashima, Walker, & O’Neill, 2014). If agricultural communicators and extension 
educators are going work with the community to understand the effects of climate change and 
global warming, communicate about climate change and global warming, and inform the public on 
how their personal behaviors can be altered to mitigate its effects, it is critical to recognize the 
spectrum of public views on the topic (Roser-Renouf et al., 2014). 

Purposes and Objectives 

The purpose of this study was to identify how Florida residents fall into the Six Americas 
segments to provide direction for how agricultural communicators and extension educators can 
most effectively reach those most willing to change. The study was guided by the following 
objectives: 

1. Determine how many Florida residents belong to each of the Six Americas segment groups. 
2. Describe Florida residents within each Six Americas segment group. 
3. Describe the purchasing behaviors of Florida residents within each Six Americas segment 

group. 
4. Determine where members of each segment group get their information. 

Methods 

The research presented here was part of a larger research project that used an online survey 
to capture the public opinions of Florida residents about climate change. Therefore, the target 
population for this study was Florida residents age 18 or older. Two sections of the questionnaire 
were germane to this study. These two sections were adapted from the Global Warming’s Six 
Americas scale (Maibach, Leiserowitz, Roser-Renouf, Mertz, & Akerlof, 2011; Roser-Renouf et 
al., 2014) which has been widely used in climate change research and accepted as a reliable measure 
(Leiserowitz, Maibach, Roser-Renouf, & Smith, 2011). In addition, an expert panel specializing in 
public opinion research, climate science, and survey design reviewed the survey prior to 
distribution to ensure content validity and approval was obtained from the Institutional Review 
Board at University of Florida. 

Using a non-probability opt-in sampling technique, the finalized survey was distributed. 
Respondent quotas were established a priori to ensure the sample would be representative and 
attention filters were integrated. Respondents had to fill the required quotas and pass the attention 
filters for their responses to be considered complete. The data collection methods resulted in 500 
complete surveys. Selection, exclusion, and non-participation biases are threats when using a non-
probability sampling method, therefore a post-stratification weighting method was applied (Baker 
et al., 2013; Kalton & Flores-Cervantes, 2003). Data were weighted using the 2010 US Census data 
ensuring geographic location in the state, age, and gender matched the state demographics.  

A series of 15 questions organized within four categories (a) beliefs, (b) issue involvement, 
(c) behavior, and (d) preferred societal response were used to determine which of the Six America’s 
categories respondents belonged (Maibach et al., 2011). The belief category comprised six 
questions. The first question was do you think global warming is happening? Nine response options 
were offered. The second question was assuming global warming is happening, do you think it is? 
Potential responses included (a) caused mostly by human activities, (b) caused mostly by natural 
changes in the environment, (c) other, and (d) none of the above because climate change isn’t 
happening. The next two questions were how much do you think global warming will harm you 
personally? and how much do you think global warming will harm future generations of people? 
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Response options included (a) not at all, (b) only a little, (c) a moderate amount, (d) a great deal, 
and (e) don’t know. These two questions were first recoded to exclude Don’t know responses and 
then recoded again as dummy variables with Only a little as the omitted response category.  Next, 
respondents were asked when do you think global warming will start to harm people in the United 
States? Six response options were offered. The final question was which of the following statements 
comes closest to your view? Five response options were offered.  

The Issue Involvement category comprised the following five questions: (a) how worried 
are you about global warming? (b) how much had you thought about global warming before today? 
(c) how important is the issue of global warming to you personally? (d) how much do you agree or 
disagree with the following statement: I could easily change my mind about global warming?,  and 
(e) how many of your friends share your views about global warming? 

The Behavior category included only one question: over the past 12 months, how often 
have you punished companies that are opposing steps to reduce global warming by NOT buying 
their products? Response options included (a) never, (b) once, (c) a few times (2-3), (d) several 
times (4-5), (e) many times (6+), and (f) don’t know. Responses were first recoded to omit the don’t 
know responses with the mean substituted for the missing data. Responses were then recoded into 
dummy variables for discriminant analysis with once as the omitted response option. 

Finally, the last category Preferred Societal Response comprised three questions. The first 
question was do you think global warming should be a low, medium, high or very high priority for 
the next president and congress? The next question was do you think citizens themselves should be 
doing more or less to address global warming? For the last question, participants were asked to 
respond to the statement the United States should reduce its greenhouse gas emissions with one of 
the following options: (a) regardless of what other countries do; (b) only if other industrialized 
countries (such as England, Germany, and Japan) reduce their emissions; (c) only if other 
industrialized countries and developing countries (such as China), reduce their emissions; (d) the 
U.S. should not reduce its emissions; and (e) don’t know. This question was first recoded to omit 
the “don’t know” category with the mean substituted for the missing data. It was then recoded into 
dummy variables for analysis; “only if other countries reduce” was the omitted response option. 

In some cases, respondents answering with a Don’t know or Not applicable response were 
excluded from analysis however some variables were dummy-coded for discriminant analysis with 
these responses included (Roser-Renouf et al., 2014). Using the instructions presented in the 
manual provided by Roser-Renouf et al. (2014), linear discriminant functions (Hair, Anderson, 
Tatham & Black, 1992; Tabachnik & Fiddell, 1989) were used with the 15-item instrument to place 
respondents into six independent segments identified as the Six Americas.  

Respondents were also presented with a list of possible sources for climate change 
information and asked to identify those they used by checking all that apply (Lamm, 2013). They 
were also asked a series of demographic questions, including age, race, sex, education and political 
affiliation. Descriptive statistics were used to reach the study objectives. 
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Results 

Six Americas Segmentation Group Breakdown 

Objective one sought to determine the of Florida residents within each of the Six Americas 
segments. Linear discriminant functions (Roser-Renouf et al., 2014) revealed that 87 percent (f = 
435) of Florida residents in this study believed global warming was occurring and were Concerned 
(f = 230; 46.0%), Alarmed (f = 117; 23.4%), or Cautious (f = 86; 17.2%). Only 10 percent of Florida 
residents did not believe global warming was occurring and were either Doubtful (f = 30; 6.0%), 
Dismissive (f = 20, 4.0%, or Disengaged (f = 17, 3.4%) 

Characteristics of Members of Six Americas Segment Groups 

Alarmed segment. The second objective of this study was to describe Florida residents 
within each of the Six Americas. Residents grouped within the Alarmed segment were those who 
were extremely sure global warming is happening (f = 84; 71.8%) and is currently harming people 
in the U.S. (f = 85; 72.6%). Additionally, the majority of Alarmed resdidents (f = 110; 94.0%) 
believed global warming caused by human activities and more (f = 58; 49.6%) aligned with the the 
statement humans can reduce global warming, but it is unclear whether we will do what’s needed. 
Most (f = 71; 60.7%)  strongly disagreed that they could easily change their mind about climate 
change.  

Regarding demographic characteristics, residents grouped within the Alarmed segment 
were were predominantly Caucasian/White (f = 80; 68.4%), evenly split between males (f = 59; 
50.4%) and females (f = 58; 49.6%), and had the largest percent in the age range of 30 to 39 years 
(f = 44; 37.6%). These residents held a Bachelor’s degree or higher (f =69; 59%) and more self 
identified as Democrats (f  = 66; 56.4%) than any other political affiliation (see Table 2). 

Concerned segment. Residents grouped within the Concerned segment were those who 
very sure (f = 91; 39.6%) or extremely sure (f = 71; 30.9%) global warming is happening and 
believed it is currently harming people in the U.S (f = 101; 43.9%). Additionally, the majority of 
the Concerned residents (f = 183; 79.6%) believed global warming is caused primarily by human 
activities and more (f = 102; 44.3%) aligned with the statement humans can reduce global warming, 
but it is unclear whether we will do what’s needed. These residents somewhat disagreed (f = 81; 
35.2%) or somewhat agreed (f = 67; 21.9%) that they could easily change their mind about global 
warming. 

Regarding demographic characteristics, the Concerned segment comprised slightly more 
females (f = 124; 53.9%) than males (f = 106; 46.1%), and more residents in this segment were 
Cuacasian/White (f = 145; 63.0) and in the age range of 30 to 39 years (f = 82; 35.7%). More 
Concerned residents (f = 63; 27.4%) held a Bachelor’s degree as their highest level of education, 
and some (f = 33; 28.2%) had a post-graduate or professional degree. Lastly, more Concerned 
residents (f = 114; 49.6%) were affiliated with the Democratic party than other political parties (see 
Table 2).  

Cautious segment. Residents grouped within the Cautious segment were somewhat sure 
(f = 23; 26.7%) or not sure (f = 22; 25.6%) global warming is happening and believed it will cause 
harm to people in the U.S. now (f = 19; 22.1) or within the next ten (f = 19; 22.1%) or 25 years (f 
= 18; 20.9).  Cautious residents were split in their beliefs regarding the cause of global warming, 
with 41 (47.7%) believing global warming is caused primarily by human activities and 38 (44.2%) 
believing global warming is caused by natural changes. More Cautious residents (f = 30; 34.9%) 
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aligned with the statement humans can reduce global warming, but it is unclear whether we will 
do what’s needed and most (f = 54; 62.8%) somewhat agreed that they could easily change their 
mind about climate change.  

The Cautious segment comprised Caucasian/White (f = 60; 69.8%), males (f  = 45; 52.3%) 
and females (f  = 41; 47.7%) who were split fairly evenly across age categories ranging from 20 to 
69 years of age. More Cautious residents (f = 20; 23.3%) had attained some college experience as 
their highest level of education and few (f = 13; 15.2%) has a post-graduate or professional degree. 
Regarding political affiliation, more Cautious residents (f = 35; 40.7%) were affiliated with the 
Republican party than with any other political affiliation (see Tbale 2). 

Disengaged segment. Members in the Disengaged segment were less sure of the 
occurrence of global warming, with more (f = 6; 35.3%) having indicated that they did not know 
whether global warming was happening. Disengaged residents were also split regarding the cause 
of global warming; eight (47.1%) believed global warming was caused mostly by human activities 
and eight (47.1%) believed global warming was caused mostly by natural changes. Additionally, 
more disengaged residents (f = 8; 47.1%) aligned with the statement humans can reduce global 
warming, but it is unclear whether we will do what’s needed and more somewhat agreed (f = 7; 
41.2%) or somewhat disagreed (f =7; 41.2%) that they could easily change their minds about 
climate change. 

Regarding demographic characteristics, Disengaged members were predominantly 
Caucasian/White (f = 9, 52.9%), female (f = 11; 64.7%), and who were in the age categories of 20 
to 29 years (f = 5; 29.4) or 50 to 59 years (f = 5; 29.4%). More Disengaged residents (f = 7; 41.2%) 
had attained some college experience as their highest level of education and none had a post-
graduate or professional degree. Lastly, more Disengaged residents were affiliated with the 
Democratic party (f = 6; 35.3%) or were Independents (f = 5; 29.4) than with other political 
affiliations (see Table 2).  

Doubtful segment. Members in the Doubful segment somewhat sure (f = 5; 16%), not sure 
(f = 5; 16%), or didn’t know (f = 5; 16%) if global warming is happening. While more residents in 
this segment (f = 10; 33.3%) believed global warming will never harm people in the U.S., some (f 
= 8; 26.7%) believed global warming will start to harm people in the U.S. in 100 years. 
Additionally, the majority of Doubtful residents (f = 27; 90%) believed global warming is caused 
by natural changes and aligned most closely with the statement humans can’t reduce global 
warming even if it is happening (f  = 22; 73.3%). Most (f = 19; 63.3%) disagreed to some extent 
that they could easily change their minds about climate change.  

As for demographic characteristics, residents within the Doubtful segment were primarily 
Caucasian/White (f = 26; 86.7%), male (f = 19; 63.3%), and in the age range of 60 to 69 years (f = 
11, 36.7%). More Doubtful residents (f = 9; 30%) had attained a high school diploma as their 
highest level of education and five (16.7%) had attained a post-graduate degree. Regarding political 
affiliation, more Doubfult residents (f = 14; 46.7%) were associated with the Republican party than 
any other political party (see Table 2).  

Dismissive segment. Finally, Dismissive members were those who were very sure (f = 5; 
25%) or extremely sure (f = 5; 25%) global warming ia not happening, and the majority (f = 19; 
95%) believed global warming will never harm people in the U.S. Moreover, the majority of 
Dismissive members (f = 14; 70%) believed if global warming is happening then it is caused by 
natural changes, and most (f = 12; 60%) aligned with the statement global warming isn’t happening.  
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More Dismissive members (f = 15; 75%) disagreed to some extent that they could easily change 
their minds about climate change.  

Regarding demographic characteristics, the Dismissive segment had an even number of 
males (f = 10; 50%) and females, with the majority being Caucation/White (f = 17; 85%), and in 
the age range of 60 to 69 years (f = 10; 50%). More members of this segment (f = 7; 35%) had 
some college experience as their highest level of education and two (10%) had a post-graduate or 
professional degree. More Dismissive members (f = 14; 70%) were affiliated with the Republican 
party than any other political affiliation (see Table 2).  

Table 2 

Demographic Breakdown by Six Americas Segment 

 Alarmed 
n = 117 

% 

Concerned 
n = 230 

%

Cautious 
n = 86 

%

Disengaged 
n = 17 

%

Doubtful 
n = 30 

% 

Dismissive 
n = 20 

%
Sex       

  Male 50.4 46.1 52.3 35.3 63.3 50.0

  Female 49.6 53.9 47.7 64.7 36.7 50.0

Race   

  Caucasian/White   68.4 63.0 69.8 52.9 86.7 85.0

  Black   8.5 15.7 16.3 23.5   6.7   5.0

  Native American   3.4   0.4   1.2 11.8   3.3   0.0

  Asian   0.0   0.0   2.3   0.0   0.0   0.0

  Multiracial 19.6 17.0 10.5 11.8   3.3 10.0

  Hispanic  25.6 23.5 16.3 17.6   3.3   5.0

Age   

  18-19   0.0   0.4   0.0   0.0 3.3   4.0

  20-29 13.7 20.4 16.3 29.4 6.7   0.0

  30-39 37.6 35.7 20.9 11.8 10.0   0.0

  40-49 8.5 11.7 16.3   5.9 6.7   0.0

  50-59 10.3 13.0 15.1 29.4 13.3 15.0

  60-69 23.1 10.9 16.3 17.6 36.7 50.0

  70-79   6.0   7.4 12.8   5.9 20.0 30.0

  80 and older   0.9   0.4   2.3   0.0 3.3   0.0
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Table 2 (continued) 

Demographic Breakdown by Six Americas Segment 

 Alarmed 
n = 117 

% 

Concerned 
n = 230 

%

Cautious 
n = 86 

%

Disengaged 
n = 17 

%

Doubtful 
n = 30 

% 

Dismissive 
n = 20 

%
Political 
Affiliation 

  

  Republican 16.2 22.2 40.7 23.5 46.7 70.0

  Democrat 56.4 49.6 32.6 35.3 16.7   5.0

  Independent 21.3 21.7 22.1 29.4 30.0 25.0

  No Preference   5.1   5.7   3.5   5.9   6.7   0.0

  Other   0.9   0.9   1.2   5.9   0.0   0.0

Education   

  Some HS or less   2.6   0.9   3.5 11.8   0.0   0.0

  HS graduate 12.8 23.0 20.9 17.6 30.0 15.0

  Some college 14.5 22.6 23.3 41.2 26.7 35.0

  Associates  11.1 10.0 16.3   5.9 10.0 10.0

  Bachelor’s  30.8 27.4 20.9 23.5 16.7 30.0

  Post degree 17.9 12.2 14.0   0.0 16.7   5.0

  Prof. degree 10.3   3.9   1.2   0.0   0.0   5.0

 

Purchasing Behaviors and Preferred Societal Response Among Members of the Six Americas 
Segments 

Objective three sought to describe the purchasing behaivors and preferred societal response 
among members of the Six Americas Segments. The Six Americas segments that are prone to 
believe global warming does not exists never punished companies for not taking steps to reduce 
global warming. Additionally, Concerned and Cautious respondents did not typically boycott 
companies although, 25.2% of Concerned and 19.8% of Cautious respondents reported they had a 
few times. Finally, the Alarmed respondents were more likely to boycott with 25.6% reporting they 
had a few times, 18.8% had several times, and 19.7% boycotting many times (see Table 3). 
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Table 3 

Purchasing Behaviors by Six Americas Segment 

 Alarmed 

n = 117 

% 

Concerned 

n = 230 

% 

Cautious 

n = 86 

% 

Disengage
d 

n = 17 

% 

Doubtful 

n = 30 

% 

Dismissive 

n = 20 

% 

Over the past 12 months, how often have you punished companies that are opposing steps to 
reduce global warming by NOT buying their products? 

Never 15.4 41.3 44.2 52.9 90.0 95.0 

Once   2.6   8.7 12.8   0.0   0.0   0.0 

A few times 25.6 25.2 19.8   0.0   3.3   0.0 

Several times 18.8   7.8   8.1   0.0   0.0   0.0 

Many times 19.7   3.5   0.0   0.0   0.0   0.0 

Don’t Know 17.9 13.5 15.1 47.1   6.7   5.0 

Note. Frequencies by column may not add up to 100% due to missing values and rounding. 

 

The Alarmed respondents felt global warming should be a very high priority for our next 
President and Congress and felt citizens should be doing more. Both the Alarmed and Concerned 
respondents felt the U.S. should reduce greenhouse emissions regardless of what other countries 
do. On the opposite spectrum, 66.7% of the Doubtful respondents and 100% of the Dismissive 
respondents said global warming should be a low priority for Congress and 73.3% of the Doubtful 
respondents felt people were doing the right amount to combat climate change. Fifty percent of the 
Dismissive respondents felt the U.S. should not do anything to reduce its greenhouse emissions 
(see Table 4). 
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Table 4 

Preferred Societal Responses Toward Global Warming by Six Americas Segment 

 Alarmed 

n = 117 

% 

Concerned 

n = 230 

% 

Cautious 

n = 86 

% 

Disengaged 

n = 17 

% 

Doubtfu
l 

n = 30 

% 

Dismissive 

n = 20 

% 

[Should] global warming be a high, low, medium, high, or very high priority for our next 
president and Congress? 

Very High 73.5 17.8 0.0 5.9 0.0 0.0 

High 25.6 46.1 30.2 23.5 10.0 0.0 

Medium 0.0 32.2 58.1 64.7 23.3 0.0 

Low 0.9 3.9 11.6 5.9 66.7 100.0 

Do you think citizens themselves should be doing more or less to address global warming? 

Much More 71.8 19.6 3.5 52.9 0.0 0.0 

More 26.5 57.4 43.0 35.3 3.3 5.0 

Doing the right amount 
now 0.0 8.7 38.4 0.0 73.3 45.0 

Less 0.9 6.5 10.5 5.9 16.7 25.0 

Much less 0.9 7.8 4.7 5.9 6.7 25.0 

The US should reduce its greenhouse gas emissions… 

Regardless of others  86.3 67.8 43.0 52.9 30.0 15.0 

If other industrialized 
nations do 1.7 11.3 22.1 5.9 0.0 5.0 

If other industrialized 
countries and 
developing countries 
do  4.3 8.3 17.4 5.9 23.3 30.0 

The US should not 
reduce its emissions 5.1 3.5 4.7 0.0 20.0 50.0 

Note. Frequencies by column may not add up to 100% due to missing values and rounding. 
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Sources Used to get Information about Climate Change 

Objective four was designed to describe the sources used by members of the Six Americas 
to gather information about climate change (see Table 5). Respondents from all of the Six Americas 
segment identified local weather forecasts as a likely source of information followed closely by 
television programs.  Radio programs, museums, and schools were listed as least likely sources. 
The Dismissive respondents did not use schools, colleges, and universities as a source. Overall, 
respondents in the Dismissive segment used relatively few sources (M = 2.8), while those in the 
Alarmed segment used more (M = 7.0). 

Table 5 

Sources Six Americas Segments use to get Information on Climate Change 

 Alarmed 

n = 117 

% 

Concerned 

n = 230 

% 

Cautious 

n = 86 

% 

Disengaged 

n = 17 

% 

Doubtful 

n = 30 

% 

Dismissive 

n = 20 

% 

Local weather 
forecasts 69.8 71.1 74.1 70.6 63.3 47.4 

Television 
programs 80.3 76.2 64.0 41.2 44.8 65.0 

Environmental 
Organizations 74.1 55.9 28.2 23.5 24.1 5.3 

Family and Friends 67.2 63.3 50.0 43.8 46.7 36.8 

Newspapers 73.0 62.9 52.9 29.4 30.0 31.6 

Social Media 64.7 62.0 40.0 52.9 33.3 15.8 

Nongovernment 
Websites 51.3 42.1 38.1 18.8 26.7 21.1 

Magazines 50.0 44.8 27.4 6.3 20.0 10.5 

Government 
Agencies (ex. 
NASA) 53.8 49.3 32.9 11.8 27.6 5.3 

Radio programs 38.6 33.3 34.1 25.0 10.3 36.8 

Museums, zoos, or 
aquariums 32.7 26.6 12.9 17.6 3.3 5.3 

Schools, Colleges, 
and Universities 40.5 37.6 24.7 6.3 6.9 0.0 

Note. Percentages by column add up to over 100% due to multiple sources being selected. 
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Conclusions, Implications and Recommendations 

This study sought to identify how the Six Americas segments were represented within the 
state of Florida and how to best communicate with and educate each segment. It is important to 
acknowledge the limitations of the research prior to making implications and recommendations. 
The data in this study was weighted by geographic location in the state, age, and gender but was 
not weightable by race and ethnicity due to response collection methods for these variables. While 
weighting techniques are typically used to alleviate concerns about racial differences (Baker et al., 
2013), it was unclear to what extent the sample in this study was representative the of the targeted 
population from a race/ethnicity perspective. This limitation being acknowledged, there are 
significant implications found through this data that can inform the practice of extension education 
and agricultural communication.  

Overall, the results from this study were comparable to earlier studies (Maibach et al., 
2009; Roser-Renouf et al., 2014). More than three fourths of respondents acknowledged global 
warming was real and happening. Given this, it is interesting that several leaders of the state, those 
that should represent the will of the people, are vocal about being indifferent about climate change 
and hesitant to acknowledge its existence. Policy concerns should be understood by both the public 
and decision makers (Roberts et al., 2016) and previous research has recommended that agricultural 
educators and communicators should use interventions to improve both groups understanding of 
ANR issues (Taylor & Lamm, 2016). 

As members of the Dismissive and Doubtful segments were the most likely to deny global 
warming exists or that the government should make the issue a priority, these two groups are the 
least likely to take action to mitigate the effects of climate change (Roser-Renouf et al., 2014).  
Fortunately, they also made up the smallest number of respondents (10%). While it may seem like 
a lost cause, it is important extension educators and agricultural communicators continue to reach 
out to climate change deniers to engage them in conversations in order to change the narrative since 
they are the loudest voice working in opposition of climate change believers. It may be difficult for 
formal agricultural educators to reach out to these segments since schools and universities were the 
lowest reported group they used as a source of information. This implies extension educators have 
work to do within their communities as non-formal educators if they want to be a resource for 
informing the community about climate science. 

Across the board, local weather forecasts and television programs were identified as the 
greatest source of information on climate change. It is worth noting that Doubtful and Dismissive 
respondents reported low levels on most sources and this low level is hypothesized to be a result of 
the lack of interest in climate change from these two groups. A possible solution to reach all groups 
and to inform them of climate science would be to partner with local weather forecasters.  
Bloodhart, Maibach, Myers, and Zhao (2015) found routine exposure to local TV weather forecasts 
influenced viewers understanding and perception of extreme weather forecasts. Additionally, 
routine exposure was found to result in stronger beliefs and concerns about climate change, 
indicating TV weather forecasters play an important role in educating the public.  

Additional research should be done examining how climate change communication 
campaigns resonate with members of the different Six Americas segments to further target 
extension education and agricultural communication initiatives. Focus groups could be conducted 
targeting different segments where communication efforts are presented and feedback received. 
The discussion could assist in informing the most effective communication techniques 
qualitatively.  
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This study should also be repeated in states where climate change is not having as much of 
a direct effect. Perhaps residents of states that are less directly affected separate themselves 
differently across the segments. The results could then be compared to those collected in this study 
to determine differences and how direct effect of weather on the state within which you live impacts 
perceptions of climate change.  

Finally, it is recommended a content analysis be conducted examining the media 
surrounding climate change, global warming and climate science in the state of Florida. Based on 
the literature, it is expected media has a large influence. However, it is difficult to ascertain how 
often it is mentioned, and whether or not it is positive or negative media attention that elicits 
responses without knowing what is being presented. The media could also be used in a focus group 
format to elucidate reactions and determine its effect on public perceptions of climate change. 
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Examining Study Abroad Involvement: A Descriptive 
and Comparative Analysis of Agriculture Teaching 
Faculty 

Shelli D. Rampold1, J.C. Bunch2, Melissa Cater3, J. Joey Blackburn4 & Michael Burnett5 

Abstract 

This descriptive and comparative study was conducted to explain agriculture teaching faculty 
involvement in and perceptions of study abroad. Further, faculty involvement and perceptions were 
compared based on the personal and professional characteristics of faculty. Faculty involvement 
in this study included a set of activities in which faculty may be involved in addition to leading a 
study abroad program. Findings revealed that faculty were somewhat involved in study abroad 
activities and perceived study abroad outcomes as important. However, faculty were slightly less 
convinced that studying abroad actually produces those outcomes among students. While faculty 
perceived increasing study abroad participation as a priority at the institutional and college levels, 
they agreed less with increasing study abroad participation as being a priority among 
administrators and colleagues in their department. Analysis of differences between groups yielded 
few significant findings, with the exception of the prior international experience acquired by 
faculty. Recommendations for future research include replication of this study with faculty from 
additional universities, as well as qualitative or mixed method approaches to further investigate 
inconclusive findings of this study.  

Keywords: agriculture teaching faculty, faculty involvement, study abroad,  

Introduction 

In light of the push to internationalize higher education and produce globally competent 
professionals, increasing student participation in study abroad programs has become adopted 
widely into the mission and strategic plans of higher education institutions (ACE, 2012). In prior 
studies, the knowledge, skills, and abilities (KSAs) observed as outcomes among students who 
studied abroad included: (a) a more developed global perspective; (b) greater cultural competence 
skills, including cultural awareness, understanding, and sensitivity; (c) improved ability 
communicating and collaborating with people of cultures different than their own, (d) increased 
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self-confidence and self-efficacy working in unfamiliar situations, (e) establishment of 
international networks benefitting to their careers; (f) a greater interest in pursuing an 
internationally focused career; and (g) continued integration of study abroad experiences into their 
everyday lives (Anderson, Lawton, Rexeisen, & Hubbard, 2006; Briers, Shinn, & Nguyen, 2010; 
Chieffo & Griffiths, 2004; Clark, Flaherty, Wright, & McMillen, 2009; Czerwionka, Artamonova, 
& Barbosa, 2015; Kehl & Morris, 2008; Parsons, 2010; Rowan-Kenyon & Niehaus, 2011; Sjoberg 
and Shabalina, 2010).  

Due to the continued need to increase student participation rates to reach national goals for 
study abroad (IIE, 2016b), much of the prior research in this area has been conducted to examine 
factors that motivate or deter students from studying abroad (Bunch, Blackburn, Danjean, Stair, & 
Blanchard, 2015; Danjean, Bunch, & Blackburn, 2015). A variety of factors have been found to 
influence student participation in study abroad, including the behaviors and attitudes of university 
faculty (Lukosius & Festervand, 2013; O’Hara, 2009; Paus & Robinson; Stohl, 2007). O’Hara 
(2009) maintained that, while it is possible for a student to graduate without having had any 
interaction with residential life, counseling, IT, or other university staff members, it is largely 
inconceivable a student would graduate without having had any interaction with teaching 
faculty/advisors. Faculty thus have significant potential to shape student interest and behavior. In 
fact, data from the National Survey of Student Engagement (NSSE) (2008) demonstrated a one-
point increase in faculty response on a Likert-type scale rating of importance of study abroad was 
related to a 20 percent increase in student participation. Unfortunately, a national study conducted 
by O’Hara (2009) revealed only 43 percent of U.S. faculty perceived study abroad as being 
important for students. Considering a 16.5 percent annual growth rate in study abroad participation 
is needed to achieve the national study abroad goals by the end of the decade (IIE, 2016b), further 
examination of faculty involvement in and perceptions of study abroad is warranted.  

The body of literature relevant to agriculture faculty involvement in study abroad remains 
limited in several respects. First, while prior research has been conducted to examine faculty 
involvement in other areas of internationalization (e.g. internationalizing the curriculum, 
international research collaboration), there remains a need for research specific to faculty 
involvement in study abroad. This is particularly true regarding research conducted with agriculture 
faculty.  Second, much of the existing work provides only a discussion of what faculty should be 
doing in terms of their involvement in internationalization without any real investigation or hard 
data to describe the current involvement of faculty in internationalization activities (e.g., education 
abroad) or factors that may influence their involvement. One could argue it would be nonsensical 
to make recommendations regarding what agricultural faculty should be doing without first gaining 
understanding of what faculty are already doing. In the same respect, efforts to engage faculty in 
education abroad may prove futile without adequate consideration given to factors that facilitate or 
impede faculty engagement. Finally, the term involvement has been operationalized most frequently 
in the relevant literature as faculty participation in leading study abroad programs. However, there 
exist ways in which faculty can be involved in study abroad aside from physically leading a 
program, such as (a) informing students of study abroad opportunities or fairs, (b) promoting study 
abroad programs, (c) encouraging students to pursue study abroad programs, (d) advising students 
through the study abroad process, and (e) connecting students with personnel from offices of 
international programs on campus (Lukosius & Festervand, 2013; O’Hara, 2009; Umbach & 
Wawrzynski, 2005). Research is needed to examine study abroad involvement in this respect.  

Literature Review and Conceptual Framework 

The Faculty Engagement Model (FEM) proposed by Wade and Demb (2009) was modified 
by the researchers via an extensive review of literature to propose a comprehensive framework for 
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examining agriculture faculty involvement in study abroad (Blinded authors, n.d, see Figure 1). For 
the purpose of this study, faculty engagement was confined to faculty involvement in activities 
associated with student participation in study abroad programs. Factors that may influence faculty 
involvement were then organized within three dimensions (a) institutional, (b) professional, and (c) 
personal dimensions (see Figure 1). 

 

Figure. 1. Conceptual model to assess faculty involvement in study abroad  

Institutional Dimension 

The institutional dimension pertains to characteristics of the institution and the manner in 
which institutions establish and convey priorities (Author, n.d; Wade & Demb, 2009). Wade and 
Demb (2009) maintained “understanding the role of institutional culture and the way institutions 
set priorities and create meaning are important considerations when assessing engagement-oriented 
faculty behavior” (p. 8). Findings from a series of studies conducted by the American Council on 
Education (ACE, 2012) revealed many institutions have included international education into their 
mission statements and strategic plan priorities. However, the ACE (2012) reported mixed findings 
regarding the actualization of institutional goals and priorities in campus-wide practices. This gap 
between institutional rhetoric and actual practice may be attributed to inadequate institutional and 
administrative communication and support (ACE, 2012; Bond, Quian, & Huang, 2003; Dewey & 
Duff, 2009; Schwietz, 2006). In a study by Schwietz (2006), faculty reported uncertainty as to 
whether institutional commitment to internationalization was predominately symbolic or intended 
to be acted upon. Similarly, Bond et al. (2003) examined the role of faculty in internationalizing 
the curriculum and identified a clear disconnect between the priorities of the institution and actual 
practice among faculty. Faculty in this study reported a general lack of discussion of critical issues, 
as well as lack of practical support provided when critical issues were brought up. (Bond et al., 
2003). In respect to faculty engagement in study abroad, Dewey and Duff (2009) reiterated the 
importance of coordination and clear communication of institutional priorities and recommended a 
review of administrative policy and procedures be conducted to reduce barriers to faculty 
engagement in study abroad. 
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Additionally, the institutional dimension includes the university tenure, promotion, and 
reward system. With respect to internationalizing higher education, the inclusion of international 
activities in tenure and promotion decisions has been identified as critical to successful 
internationalization (Paige, 2005). However, despite significant growth in internationalization 
efforts among institutions between the years 2006 and 2011, the ACE (2012) reported no growth 
during these years regarding the percentage of institutions with tenure and promotion policies 
inclusive of international work. The aggregate body of research on this topic suggests the 
contemporary reward system is one that seldom recognizes the international activities of faculty 
and, therefore, serves as a barrier to faculty engagement in study abroad and other international 
activities (ACE, 2012; Andreasen, 2003; Bendelier & Zawacki-Richter, 2015; Dewey & Duff, 
2009; Ellingboe, 1998; Estes, Hansen, & Edgar, 2016; Finkelstein, Walker, & Chen, 2013; Green 
& Olsen, 2003).  

Professional Dimension 

The professional dimension comprises factors relevant to the professional characteristics 
of faculty, such as professional rank and tenure status, the global nature of faculty academic 
discipline or field of study, and support and priority among faculty and administrators within 
specific academic department (Author, n.d; Wade & Demb, 2009). Regarding the influence of 
academic discipline on faculty involvement in international activities, Childress (2007) identified 
the teaching, research and service priorities of faculty as being contingent upon the needs and 
expectations of their respective discipline or academic department. This occurrence may serve as a 
barrier to the study abroad involvement of faculty in some departments due to some academic 
disciplines being inherently internationally focused and others having a largely domestic frame of 
reference (Ellingboe, 1998). For example, Bond et al. (2003) found that some faculty perceived 
their academic discipline as one that did not lend itself to the internationalization of the curriculum. 
As such, even the most enthusiastic faculty can be limited in their ability to engage in study abroad 
activities by their commitment to their disciplines and academic departments and the attitudes held 
by their fellow colleagues in their department (Green & Olsen, 2003). These departmental 
limitations may pose a significant threat to study abroad participation rates. According to Paus and 
Robinson (2008), the faculty most likely to have played an influential role in a students’ decision 
to study abroad were faculty in that students’ major/department. 

Personal Dimension 

The personal dimension includes factors that pertain to faculty beliefs and attitudes, 
knowledge, personal experience, and demographic characteristics (Author, n.d; Wade & Demb, 
2009). Personal characteristics identified in prior studies that may influence faculty involvement in 
study abroad include (a) faculty beliefs regarding the importance of study abroad, (b) faculty 
knowledge and awareness of study abroad programs and associated procedures, and (c) prior 
international experience (PIE) of faculty. 

Faculty beliefs and attitudes. Faculty perceptions regarding the importance of study 
abroad can motivate or hinder their involvement in study abroad activities. If faculty perceive 
studying abroad as an effective means of producing learning outcomes among students, as well as 
perceive those outcomes as important for students to achieve, they will be more likely to engage in 
promoting, encouraging, and facilitating study abroad participation among their students (Green & 
Olsen, 2003; NSSE, 2008). Green and Olson (2003) found that faculty who did not perceive 
international education as valuable for students were less inclined to engage in study abroad 
activities. Similarly, Paus and Robinson (2008) concluded that faculty are more likely to encourage 
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their students to pursue international opportunities if they are personally convinced of the value of 
study abroad and can see how it relates to their students’ course of study. 

Faculty knowledge and awareness. Faculty engagement in study abroad activities may 
be facilitated or thwarted by their knowledge of study abroad opportunities and associated 
procedures. Lukosius and Festervand (2013) conducted an analysis of students’ choice process to 
study abroad and identified ways in which faculty can facilitate students’ progression through each 
stage of the process. The first two stages of the process involve student interest and gathering of 
study abroad program information. As such, important faculty activities in this stage include 
promoting of study abroad programs, distributing information to students, and encouraging 
students to pursue available opportunities (Lukosius & Festervand, 2013). As such, it is necessary 
faculty be aware of study abroad opportunities. Additionally, Lukosius and Festervand (2013) 
identified the final two stages of the process as being largely bureaucratic and maintained faculty 
advisors must have adequate knowledge of the study abroad process to assist students with tasks 
such as enrollment and credit transfer. However, faculty lack of awareness and involvement has 
been reported in prior studies as an inhibiting factor in their ability to assist students in the study 
abroad process (Bond et al., 2003; Doyle et al., 2010).  

Prior international experience. Lastly, the prior experience of faculty may influence their 
degree of involvement in study abroad activities. According to Hulstrand (2009), students who have 
internationally involved and experienced professors are more likely to pursue international 
experiences themselves. As such, examination of faculty international experiences is needed. In 
some prior studies, faculty who had lived, traveled, or worked abroad were found to be more 
inclined to incorporate international components into their teaching, research, and service 
responsibilities (ACE, 2012; Bond et al., 2003; Green & Olsen, 2003). In contrast, Woodruff (2009) 
found the prior international experiences of faculty did not directly translate into increased 
promotion of study abroad opportunities. In this study, faculty with some degree of international 
engagement had positive attitudes toward study abroad. However, these faculty were not 
necessarily knowledgeable about the study abroad opportunities available to their students, nor did 
they encourage students to study abroad more so than did faculty with less international experiences 
(Woodruff, 2009). The inconclusive findings of prior research in this area suggest the need for 
further study regarding the influence of faculty international experience on their study abroad 
involvement.  

Purpose and Objectives 

The primary purpose of this descriptive and comparative study was to better understand 
agriculture teaching faculty involvement in study abroad. Specifically, this study was purposed to 
(a) describe agriculture teaching faculty on their study abroad involvement, perceptions, and 
knowledge and (b) examine the influence of select personal, professional, and institutional factors 
on agriculture teaching faculty study abroad involvement, perceptions, and knowledge. The 
following research objectives guided this study: 

1. Describe agriculture teaching faculty in terms of their (a) involvement in study abroad, (b) 
agreement with the knowledge, skills, and abilities (KSAs) students gain as outcomes of 
study abroad, (c) perceived importance of KSA outcomes for professionals in their field, 
(d) awareness of study abroad opportunities and associated elements, (e) perceived priority 
placed on study abroad at the institutional, college, departmental and collegial levels, and 
(f) prior international experience (PIE). 

2. Compare select characteristics of agriculture teaching faculty by institutional affiliation. 
3. Compare select characteristics of agriculture teaching faculty by tenure status. 
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4. Compare select characteristics of agriculture teaching faculty by professional rank.  
5. Compare select characteristics of agriculture teaching faculty by gender. 
6. Compare select characteristics of agriculture teaching faculty by ethnicity. 

Methodology 

Population and Sample 

The population for this study consisted of all faculty employed in the colleges of agriculture 
at Louisiana State University (LSU; N = 173) and the University of Florida (UF; N = 388) who 
held a formal teaching appointment at the time the study was conducted (combined N = 561). 
Responses were collected from 246 of the 561 faculty for a 44 percent response rate. Frame error 
regarding faculty teaching appointment was discovered during analysis. A total of 50 faculty did 
not meet the a priori criteria of holding a formal teaching appointment and were removed from the 
study. Additionally, one faculty member opted out and 12 faculty were removed due to incomplete 
responses, which yielded a revised sample of 498. Useable responses were collected from 184 
faculty for a 37 percent response rate.  

As suggested in prior research, faculty involvement in and perceptions of study abroad may 
be shaped by the mission, priorities, and overall climate of the institution at which they are 
employed (ACE, 2012; Bond et al., 2003; Dewey & Duff, 2009; Schwietz, 2006). As such, the two 
1862 land-grant institutions were purposively selected to gain a better understanding of the impact 
of institutional factors of faculty involvement in study abroad. Both universities have established 
goals pertaining to study abroad, as well as have on-campus offices dedicated to international 
programs for outbound students and incoming international students. However, the institutions 
differ in terms of strategic plan implementation and student study abroad rates (IIE, 2016a). Both 
universities have established goals pertaining to study abroad, as well as have on-campus offices 
dedicated to international programs for outbound students and incoming international students. 
However, unique to UF compared to LSU is the adoption of internationalizing higher education as 
the primary focus of UF’s current Quality Enhancement Plan (QEP). Additionally, UF is among 
the top ten U.S institutions in study abroad participation rates (IIE, 2016a). As such, the two 
universities provided a means of examining the influence of institutional mission and priorities on 
faculty involvement in study abroad. 

Faculty in this study were employed in the colleges of agriculture at LSU (f = 54; 29%) 
and UF (f = 130; 71%). Regarding professional status, more faculty held the rank of full professor 
(f = 74; 40%) and the majority were tenured (f = 109; 59%). Additionally, slightly more faculty 
were males (f = 103; 56%), and the majority were White, Non-Hispanic (f = 149; 81%; see Table 
1). 
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Table 1 

Demographic Characteristics of Agriculture Teaching Faculty (N = 184) 

Variable f  % 

Professional Rank a     

Full Professor  74  40.2 

Assistant Professor  44  23.9 

Associate Professor  36  19.6 

Instructor  24  13.0 

Ethnicity b     

White, Non-Hispanic  149  81.0 

Asian  11  6.0 

Hispanic  6  3.3 

Other  5  2.7 

Black or African American  4  2.2 

Multiracial  1  .50 

a Responses missing from 6 participants 
b Responses missing from 8 participants 

Data Collection 

A listserv of agriculture teaching faculty from LSU and UF was obtained from college 
administrators and used to distribute an online questionnaire to faculty via Qualtrics email service. 
The email to faculty included a description of the purpose of the study, consent protocol, and a link 
to the Qualtrics questionnaire. A modified approach to Dillman, Smyth and Christians (2009) 
Tailored Design Method was used to collect responses from faculty at both universities. A second 
request for participation was sent to faculty who had not yet responded one week following the 
initial contact. A third reminder and request for participation was sent one week following the 
second reminder. Due to low response rate, a fourth, and final, reminder was sent two weeks 
following the third email.  

Instrumentation 

An original instrument was developed by the researcher to assess agriculture teaching 
faculty involvement in and perceptions of study abroad for students. To ensure content validity, an 
extensive review of the literature was conducted to identify (a) activities associated with study 
abroad programs in which faculty can be or are involved; (b) the knowledge, skills and abilities 
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(KSAs) most frequently identified as being outcomes of study abroad programs; and (c) 
institutional and individual-level factors found to influence agriculture faculty involvement in and 
perceptions of study abroad programs; as well as (d) factors that influence agriculture faculty 
involvement and perceptions of other components of internationalizing higher education that may 
be transferrable to study abroad. The developed questionnaire was then reviewed for content 
validity by panel of faculty and face validity by one graduate student with collective proficiencies 
in study abroad program development and instrument development. The panel deemed the 
instrument acceptable. Lastly, post hoc reliability estimates were calculated using Cronbach’s 
alpha.   

Seven sections of the survey instrument were used for data analysis in this study. The first 
section of the instrument was designed to assess the active involvement of agriculture teaching 
faculty in activities associated with increasing student participation in study abroad programs. 
Faculty participants were asked to indicate by checking all that apply which of the 12 activities 
they have conducted. Examples of the activities listed include I have encouraged students I 
teach/advise to study abroad, I have used time in class to inform students I teach of study abroad 
opportunities in the College of Agriculture, and I have helped design a study abroad program for 
students. Responses were coded (0 = item not selected; 1 = item selected), and a composite score 
was computed.  

The second section of the instrument was designed to measure agriculture teaching faculty 
perceptions of the KSAs students develop as a result of studying abroad. Selected items were 
identified through the review of literature as the KSAs most frequently reported as student 
outcomes of study abroad. Exploratory factor analysis revealed the KSA Outcome Agreement 
construct comprised seven items. Faculty were asked to indicate their agreement with statements 
such as studying abroad increases students’ acceptance of other cultures and studying abroad 
increases students’ knowledge of global issues. Responses were collected using a 6-point Likert-
type scale (1 = disagree strongly, 2 = disagree, 3 = disagree slightly, 4 = agree slightly, 5 = agree, 
6 = agree strongly). Real limits were set to interpret responses (1.00 to 1.50 = disagree strongly; 
1.51 to 2.50 = disagree; 2.51 to 3.50 = disagree slightly; 3.51 to 4.50 = agree slightly; 4.51 to 5.50 
=agree; = 5.51 to 6.00 = agree strongly). A mean was calculated to represent faculty agreement 
with KSAs as outcomes of study abroad. The internal consistency reliability for this scale was  = 
.92. 

The third section of the instrument was designed to measure agriculture teaching faculty 
perceptions of the importance of select KSAs for professionals in their field. Items in this construct 
were intended to mirror the items in the KSA Agreement construct. Exploratory factor analysis 
revealed the KSA Outcome Importance construct comprised 10 items. Faculty were asked to 
indicate their agreement with statements such as being accepting of other cultures is important for 
professionals in my field and having knowledge of global issues is important for professionals in 
my field. Responses were collected using a 6-point Likert-type scale (1 = disagree strongly, 2 = 
disagree, 3 = disagree slightly, 4 = agree slightly, 5 = agree, 6 = agree strongly). Real limits were 
set to interpret responses (1.00 to 1.50 = disagree strongly; 1.51 to 2.50 = disagree; 2.51 to 3.50 
= disagree slightly; 3.51 to 4.50 = agree slightly; 4.51 to 5.50 =agree; = 5.51 to 6.00 = agree 
strongly). A mean was calculated to represent agriculture teaching faculty perceptions of KSA 
importance. The internal consistency reliability for this scale was  = .94. 

The fourth section of the instrument was designed to assess agriculture teaching faculty 
knowledge and awareness of study abroad programs and associated policies and procedures. Items 
in this construct were identified in the literature as areas in which faculty need to be aware to 
facilitate the student participation in study abroad programs. Exploratory factor analysis resulted in 
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the inclusion of 5 items in the Study Abroad Awareness construct. Faculty were asked to indicate 
their agreement with statements such as I am aware of study abroad opportunities for my students 
and I am familiar with the office of international programs at my university degree plan at home. 
Responses were collected using a 6-point Likert-type scale (1 = disagree strongly, 2 = disagree, 3 
= disagree slightly, 4 = agree slightly, 5 = agree, 6 = agree strongly). Real limits were set to 
interpret responses (1.00 to 1.50 = disagree strongly; 1.51 to 2.50 = disagree; 2.51 to 3.50 = 
disagree slightly; 3.51 to 4.50 = agree slightly; 4.51 to 5.50 =agree; = 5.51 to 6.00 = agree 
strongly). A mean was calculated to represent agriculture teaching faculty awareness of study 
abroad programs. The internal consistency reliability for this scale was  = .87. 

The fifth section of the instrument was developed to measure agriculture teaching faculty 
perception of the priority given to increasing student participation in study abroad programs. Items 
included in the construct were intended to measure faculty perceptions of study abroad priority at 
the institutional, college, departmental, and individual levels. Exploratory factor analysis resulted 
in the inclusion of five items in the Study Abroad Priority construct. Faculty were asked to indicate 
their agreement with statements such as increasing student participation in study abroad is an 
institutional priority at my university and increasing student participation in study abroad is a 
priority among faculty in my department. Responses were collected using a 6-point Likert-type 
scale (1 = disagree strongly, 2 = disagree, 3 = disagree slightly, 4 = agree slightly, 5 = agree, 6 = 
agree strongly). Real limits were set to interpret responses (1.00 to 1.50 = disagree strongly; 1.51 
to 2.50 = disagree; 2.51 to 3.50 = disagree slightly; 3.51 to 4.50 = agree slightly; 4.51 to 5.50 
=agree; = 5.51 to 6.00 = agree strongly). A mean was calculated to represent agriculture teaching 
faculty perceptions of study abroad priority. The internal consistency reliability for this scale was 
 = .89. 

The sixth section of the instrument was designed to assess the prior international experience 
(PIE) of agriculture teaching faculty. To measure PIE, a summated score was computed. Faculty 
participants were asked to indicate by checking all that apply which of the 13 experiences they had 
acquired. Examples of the activities listed include I have participated in international activities on 
campus, I have worked in a country other than the U.S., and I have participated in a study abroad 
program for faculty. Responses were coded (1 = item selected, 0 = item not selected), and a 
composite score was computed.  

Lastly, six demographic items were used to describe the population including institution 
and examine if differences existed in faculty perceptions based on these demographic factors. The 
demographic characteristics included academic discipline, professional rank, tenure status, 
ethnicity, and gender.  

Data Analysis 

Data were analyzed using the SPSS24 software package. Data analysis for research 
objective one consisted of calculative descriptive statistics (e.g. means, standard deviations, 
frequencies, and percentages). Research questions two through six were analyzed by employing a 
one-way ANOVA. Multiple ANOVAs were selected for analysis for objectives two through six as 
this research study was exploratory in nature, and the research questions of this study were intended 
to explore individual outcome variables (Field, 2013; Huberty & Morris, 1989). A statistical 
significance level of .05 was established a priori for all statistical tests employed. Prior to 
employing a one-way ANOVA, Levene’s test was utilized to ensure the assumption of equality of 
error variances was not violated. Robust tests of equality of means included Welch’s statistic for 
tests that failed the assumption of homogeneity of variance. Multiple comparisons employed 
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included Tukey’s HSD when variances were equal and Games-Howell for unequal variances (Field 
2013).  

Findings 

Objective 1: Describe Agriculture Faculty 

Objective one sought to describe agriculture teaching faculty on the following 
characteristics: (a) involvement in study abroad; (b) agreement with KSAs students gain as 
outcomes of  studying abroad; (c) perceived importance of KSA outcomes for professionals in their 
field; (d) awareness of study abroad opportunities and associated elements; (e) perceptions of the 
priority placed on study abroad at the institutional, college, departmental, and collegial levels; and 
(f) prior international experience (PIE).  

Involvement in study abroad. The first section of objective one was concerned with 
agriculture teaching faculty involvement in study abroad. A composite score was computed for 
overall involvement in study abroad, and frequencies and percentages were reported for individual 
involvement items (see Table 2). The overall mean of the summated scores for involvement was 
4.60 (SD = 3.17). The involvement items reported by the highest number of faculty participants 
were I have encouraged student I teach to study abroad (f = 128; 69.6%), followed by I have 
encouraged students I advise to study abroad (f = 115; 62.5%). The involvement items reported by 
the fewest faculty were I have met with students I advise to assist them with allocating 
scholarships/other sources of funding for studying abroad (f = 28; 15.2), followed by I have invited 
someone from the international programs office to guest speak in one or more of my classes (f = 
23; 12.5%, see Table 2).  
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Table 2 

Agriculture Teaching Faculty Involvement in Study Abroad (N = 184) 

Variable  f  % 

I have encouraged students I teach to study abroad  128  69.6 

I have encouraged students I advise to study abroad  115  62.5 

I have used time in class to inform students I teach of study abroad 
opportunities in the College of Agriculture 

 82  44.6 

I have met with students I advise to assist them with the academic 
planning associated with studying abroad 

 62  33.7 

I have helped design a study abroad program for students  52  28.3 

I have used time in class to inform students I teach of 
scholarships/other sources of funding for studying abroad 

 47  25.5 

I have personally led a study abroad program for students  43  23.4 

I have helped connect students I advise with a study abroad 
coordinator (or other personnel) from the international programs 
office on campus 

 40  21.7 

I have used time in class to inform students I teach of upcoming 
study abroad fairs 

 40  21.7 

I have invited students who have studied abroad previously to guest 
speak in one or more of my classes 

 30  16.3 

I have met with students I advise to assist them with allocating 
scholarships/other sources of funding for studying abroad 

 28  15.2 

I have invited someone from the office of international programs to 
guest speak in one or more of my classes 

 23  12.5 

Note: Percentages do not total 100% as a result of multiple selection format. 

Involvement Summated Score Mean = 4.60, SD = 3.17 

Agreement with KSAs as outcomes of study abroad. This section of objective one was 
concerned with agriculture teaching faulty agreement with select KSAs as being outcomes of 
studying abroad. The overall mean of the KSA outcome agreement construct was 4.94 (N = 183; 
SD = .80). All KSA outcome agreement items fell within the limits of Agree, with the highest 
agreement reported for studying abroad better prepares students for international careers (M = 
5.19; SD = .89), followed by studying abroad increases students’ knowledge of global issues (M = 
5.14; SD = .89). The KSA outcome item with the lowest agreement from faculty was studying 
abroad increases students’ ability to think critically to solve problems in diverse settings (M = 4.56; 
SD = 1.10). 
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Importance of KSA outcomes. Regarding faculty agreement with the importance of KSA 
outcomes of studying abroad, the overall mean of the KSA outcome importance construct was 5.17 
(N = 180; SD = .76). Responses were missing from three faculty participants. The highest rated 
KSA outcome importance item was thinking critically to solve problems in diverse setting is 
important for professionals in my field (M = 5.57; SD = .64), which fell within the limits of Agree 
strongly. All remaining KSA outcome importance items fell within the limits of Agree. The items 
with the lowest agreement were developing international networks is important for professionals 
in my field (M = 4.92; SD = 1.04), followed by being able to compete in the global job market is 
important for professionals in my field (M = 4.82; SD = 1.08).  

Study abroad awareness. The overall mean of the study abroad awareness construct was 
3.93 (N = 179; SD = 1.13). The highest rated awareness items were I am aware of study abroad 
opportunities relevant to my students (M = 4.41; SD = 1.26), followed by I am familiar with the 
office of international programs at my university (M = 4.39; SD = 1.35). The mean scores for these 
items were within the limits of Agree slightly. The lowest rated awareness item was I am familiar 
with the process of transferring study abroad credits to students’ degree plan at their home 
university (M = 3.28; SD = 1.45), which fell within the limits of Disagree slightly.  

Study abroad priority. The overall mean of the study abroad priority construct was 3.93 
(N = 178; SD = 1.06), and the mean scores of all items fell within the limits of Agree slightly. 
Faculty reported highest agreement for the study abroad priority items increasing student 
participation in study is an institutional priority of my university (M = 4.37; SD = 1.15), followed 
by increasing student participation in study abroad is a priority of the College of Agriculture (and 
Life Sciences) at my university (M = 4.34; SD = 1.20). The study abroad priority item for which 
faculty reported the lowest agreement was increasing student participation in study abroad is a 
priority among faculty in my department (M = 3.58; SD = 1.25). 

Prior international experience. The final segment of objective one was concerned with 
the prior international experience (PIE) of agriculture teaching faculty. The summated scores for 
PIE ranged from 1 to 12, with an overall mean score of 6.88 (SD = 2.59, see Table 3). The 
international experiences reported by the highest number of agriculture teaching faculty were I have 
interacted with international students, international faculty members, and/or visiting scholars at 
my university (f = 165; 89.7%); followed by I have colleagues from a country other than the United 
States (f = 163; 88.6%). The international experiences reported by the fewest number of faculty 
were (a) I have led a study abroad program for students (f = 45; 24.5%), (b) I was born in a country 
other than the United States (f = 42; 22.8%), and the least reported (c) I have participated in a study 
abroad program for faculty (f = 26; 14.1%, see Table 3). 
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Table 3 

Agriculture Teaching Faculty Prior International Experience (N = 184) 

Variable f  %

I have interacted with international students, international 
faculty members, and/or visiting international scholars at my 
university 

 165  89.7 

I have colleagues from a country other than the United States  163  88.6 

I have attended an international conference (includes those 
located in the United States) 

 162  88.0 

I have been involved in international collaborative research  126  68.5 

I lived a country other than the United States for a period of one 
month or more 

 101  54.9 

I have participated in international activities on campus  90  48.9 

I have worked in a country other than the United States  86  46.7 

I have traveled abroad with students  84  45.7 

I have taught a course on campus with an international focus  61  33.2 

I have taught at a university in a country other than the United 
states 

 59  32.1 

I have led a study abroad program for students  45  24.5 

I was born in a country other than the United States  42  22.8 

I have participated in a study abroad program for faculty  26  14.1 

Note: Percentages do not total 100% due to multiple selection format of items. 

 

Objective 2: Comparison of Agriculture Teaching Faculty by Institutional Affiliation 

A one-way ANOVA was employed for objective two to compare agriculture teaching 
faculty by institutional affiliation on their involvement in study abroad, agreement with KSAs as 
outcomes of study abroad, perceived importance of KSA outcomes, study abroad awareness, 
perceived priority of study abroad, and PIE. To ensure the assumption of equality of error variances 
was not violated, Levene’s test was employed prior to the one-way ANOVA. Levene’s statistic was 
significant only for Study Abroad Priority (p = .03). The only significant difference observed 
between institutional groups was PIE, for which the ANOVA yielded F(1, 174) = 4.94; p = .028; 
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2 = .028 (see Table 4). The mean score for PIE was greater for UF faculty (M = 7.15; SD = 2.51) 
than for LSU faculty (M = 6.21; SD = 2.69). 

Table 4 

ANOVA Summary Table of Agriculture Teaching Faculty PIE by Institutional Affiliation 

Source   SS df MS F  p

PIE    

Between Groups  32.49  1  32.49  4.94  .028 

Within Groups  1144.76  174  6.58     

Total  1177.25  175       

 

Objective 3: Comparison of Agriculture Teaching Faculty by Tenure Status 

A one-way ANOVA was employed for objective three to compare agriculture teaching 
faculty by tenure status on their involvement in study abroad, agreement with KSAs as outcomes 
of study abroad, perceived importance of KSA outcomes, study abroad awareness, perceived 
priority of study abroad, and PIE. Levene’s test was utilized to ensure the assumption of equality 
of error variances was not violated. Levene’s statistic was not significant, therefore, equality of 
error variance was assumed. The only significant difference observed between groups was PIE, for 
which the ANOVA yielded F(1, 174) = 4.85; p = .029; 2 = .027 (see Table 5). The mean score for 
PIE was greater for tenured faculty (M = 7.21; SD = 2.59) than for untenured faculty (M = 6.34; 
SD = 2.52).  

Table 5 

ANOVA Summary Table of Agriculture Teaching Faculty PIE by Tenure Status 

Source   SS df MS F  p

PIE    

Between Groups  31.93  1  31.93  4.85  .029 

Within Groups  1145.32  174  6.58     

Total  1177.25  175       
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Objective 4: Comparison of Agriculture Teaching Faculty by Professional Rank 

One-way ANOVA was employed for objective four to compare agriculture teaching 
faculty by professional rank (instructor, assistant professor, associate professor, full professor) on 
their involvement in study abroad, agreement with KSAs as outcomes of study abroad, perceived 
importance of KSA outcomes, study abroad awareness, perceived priority of study abroad, and PIE. 
Levene’s test was utilized to ensure the assumption of equality of error variances was not violated. 
Levene’s statistic was not significant, therefore equality of error variance was assumed.  

The only significant difference observed between groups was PIE, for which the ANOVA 
yielded F(3, 171) = 2.71; p = .047; 2 = .045  (see Table 6). Multiple comparisons for PIE were 
used to identify differences among faculty with the professional rank of instructor (M = 5.54; SD = 
2.25), assistant professor (M = 6.90; SD = 2.51), associate professor (M = 7.14; SD = 2.61), and 
full professor (M = 7.20; SD = 2.59). The results of the multiple comparisons of PIE revealed 
significant differences between instructors and full professors. Full professors held the highest 
mean score for PIE, while instructors held the lowest mean score.  

Table 6 

ANOVA Summary Table of Agriculture Teaching Faculty PIE by Professional Rank 

Source   SS df MS F  p

PIE    

Between Groups  53.12  3  17.71  2.71  .047 

Within Groups  1115.82  171  6.53     

Total  1168.94  174       

 

Objective 5: Comparison of Agriculture Teaching Faculty by Gender 

One-way ANOVA was employed for objective five to compare agriculture teaching faculty 
by gender on their involvement in study abroad, agreement with KSAs as outcomes of study abroad, 
perceived importance of KSA outcomes, study abroad awareness, perceived priority of study 
abroad, and PIE. Significant differences were observed only for KSA Importance (see Table 7). 
Levene’s test was employed prior to the one-way ANOVA to ensure the assumption of equality of 
error variances was not violated and was significant for KSA Importance (p = .001). Therefore, 
Welch’s F statistic was reported for KSA Importance, F(1, 174) = 6.87; p = .010 (see Table 7). 
Female faculty (M = 5.34; SD = .56) perceived greater importance of KSA outcomes associated 
with study abroad than did male professors (M = 5.07; SD = .84).   
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Table 7 

ANOVA Summary Table of Agriculture Teaching Faculty Perceived KSA Importance by Gender 

Source   SS df MS F  p

KSA Importance    

Between Groups  3.28  1  3.28  6.87*  .010 

Within Groups  94.63  174  .541     

Total  97.91  175       

*Welch’s F reported 

 

Objective 6: Comparison of Agriculture Teaching Faculty by Ethnicity 

A one-way ANOVA was employed to determine if differences existed in agriculture 
teaching faculty involvement in study abroad, KSA agreement, KSA importance, study abroad 
awareness, study abroad priority, and PIE based on ethnicity. No significant differences were found 
between groups.  

Conclusions, Discussion, and Recommendations 

Agriculture teaching faculty in this study were minimally involved overall in study abroad 
activities. The activities in which more faculty were involved included means of encouragement. 
Two thirds of faculty reported having encouraged students they teach to study abroad, and slightly 
less than two thirds had encouraged students they advise to study abroad. As faculty encouragement 
has been identified in prior studies as a positive influence on student participation in study abroad 
(O’ Hara, 2009; Paus & Robinson, 2008), future research should examine why agriculture faculty 
do or do not encourage students they teach and/or advise to study abroad. Specifically, this line of 
research should examine faculty motivations for encouraging students to study abroad. Do faculty 
personal beliefs toward study abroad motivate them to encourage students, or is encouragement a 
more frequent activity among agriculture faculty merely because it requires less time and financial 
investment than other forms of involvement? That being said, a follow up study to examine why 
one third of the agriculture teaching faculty in this study had never encouraged students to study 
abroad is warranted. Considering the vague nature of the statement, “I have encouraged students to 
study abroad,” the follow up study should also include qualitative inquiry with faculty who have 
encouraged students to study abroad to better identify how and to what extent these faculty 
encouraged their students. An approach of this nature may provide more insight than offered by the 
findings of the present study.  

Less than half of the faculty in this study had been involved in any of the other activities 
associated with study abroad. The activities conducted by fewest faculty were assisting students 
with allocating funding for studying abroad and having invited someone from the office of 
international programs to guest speak in their class(es). Faculty involvement regarding inviting a 
guest speaker from the office of international programs was contradictory to faculty responses 
regarding their awareness of study abroad, as faculty reported agreement with being familiar with 
the office of international programs on campus. As faculty can help facilitate student participation 
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in study abroad by connecting students to the office of international programs (Lukosius & 
Festervand, 2013), future research should examine factors other than awareness that may influence 
this form of involvement by faculty. However, it should be noted that inviting personnel from the 
office of international programs to guest speak in class has not been identified in the literature as a 
best or only method for faculty to use to help connect students to the office of international 
programs. As such, it could be beneficial to explore ways for faculty to connect students to the 
office of international programs other than inviting personnel from international programs to guest 
speak in their class(es). Lower faculty involvement in assisting students with allocating funding 
was less surprising. The study abroad elements with which faculty were least aware were (a) 
scholarships or other sources of funding for students to study abroad and (b) the process of 
transferring study abroad credits to students’ degree plan at home. Faculty awareness and 
involvement with assisting students in allocating funding for study abroad is consistent with prior 
research (Bond et al., 2003; Doyle et al., 2010) and warrants further examination.  

Regarding faculty attitudes and beliefs toward the KSA outcomes of study abroad, faculty 
agreed studying abroad produces KSA outcomes among students and agreed strongly that these 
KSA outcomes were important for professionals in their field. Comparison of these findings 
suggest faculty perceived the outcomes associated with study abroad as important, but remained 
slightly less convinced that studying abroad actually produces these outcomes. For example, the 
ability to think critically in diverse settings was perceived by faculty as the most important KSA 
for professionals in their field. However, when asked about the outcomes of studying abroad, 
faculty agreed least with the statement that studying abroad increases students’ ability to think 
critically to solve problems in diverse settings. The same, yet inverse effect, was observed regarding 
the ability to compete in the global job market; faculty agreed most with the statement that studying 
abroad better prepares students for global careers, yet perceived the ability to compete in the global 
job market as the least important KSA for professionals in their field. These findings suggest that 
the nationally recognized need to produce globally cognizant agricultural professionals (Roberts, 
Harder, & Brashears, 2016; Stripling & Ricketts, 2016) has not been adopted by all agriculture 
faculty, and/or agriculture faculty do not perceive study abroad as the ideal means of producing 
such students. Recommendations for future research include (a) further examination of faculty 
perceptions of the benefits of study abroad for students, including why some faculty do not believe 
the study abroad outcomes reported frequently in prior research actually occur; and (b) further 
examination of faculty perceptions regarding the implications of globalization for professionals in 
agriculture.  

Priorities regarding study abroad may also differ across campuses. Agriculture teaching 
faculty in this study agreed that increasing student participation in study abroad was an institutional 
priority of their university, as well as a priority in their college. However, as consistent with prior 
research (Bond et al., Paus & Robinson, 2008; Schweitz, 2006) faculty reported slightly less 
agreement regarding the priority of increasing student participation in study abroad among 
administrators in their department. More so, faculty agreed least with increasing student 
participation in study abroad as a priority among fellow colleagues within their department.  

Based on the descriptive findings of this study, recommendations for future practice 
include better overall communication about study abroad. From the administrative level, increased 
communication is needed regarding the institutional and departmental priority placed on increasing 
student participation in study abroad. Additionally, departmental administrators should encourage 
faculty to assist with the study abroad recruitment process by informing their students of upcoming 
study abroad programs via flyers, the course website, verbal communication in class, or inviting 
lead faculty to guest speak in class. From the collegial level, increased communication is needed 
regarding the current study abroad programs available to agriculture students. As such, future 
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efforts should be directed toward faculty professional development and training relevant to study 
abroad. These professional development/training seminars should involve faculty leaders of study 
abroad programs and allow them to share information about their program. As some faculty at LSU 
and UF were less convinced of the ability of study abroad programs to produce KSAs among 
students, faculty study abroad leaders should also share with their colleagues the benefits observed 
among their students as a result of participating in a study abroad program. Lastly, it could be 
beneficial to have student participants of a program share their experiences with faculty, students, 
and staff in the department using a seminar or group presentation format.  

Analysis of variance revealed significant differences between LSU and UF faculty 
regarding prior international experiences (PIE). However, no significant differences were observed 
for study abroad involvement, KSA agreement, KSA importance, study abroad awareness, and 
study abroad priority. This finding was surprising at it is inconsistent with the widely accepted 
postulation that institutional differences account for difference in faculty involvement in study 
abroad and other elements of internationalization (ACE, 2012; Dewey & Duff, 2009; Schwietz, 
2006). However, as departmental differences have also been postulated as being largely influential 
in faculty involvement in study abroad (Bond et al., 2003; Childress, 2007; Green & Olsen, 2003), 
the findings of this study provoke consideration of departmental differences as carrying more 
weight than institutional differences. Differences in faculty involvement and perceptions of study 
abroad based on academic department were not reported in this study due to a limitation of the 
survey instrument format. As such, this study should be replicated to include academic department 
as a factor.  

Differences based on tenure status were observed only for PIE. Tenured faculty had more 
international experience than untenured faculty. Similarly, PIE was the only significant difference 
observed between faculty based on professional rank, specifically regarding differences between 
instructors and full professors. Full professors had more international experience than instructors. 
The only other significant difference observed in this study was the importance of KSA outcomes 
based on gender. Female faculty agreed with more KSA outcomes as being important for 
professionals in their field than did male faculty. While differences in PIE by tenure status and 
professional rank is consistent with prior research, the lack of differences observed for any other 
factor is not. While tenure and promotion has been cited widely as a barrier to new faculty 
involvement in international activities (ACE, 2012; Andreasen, 2003; Bendelier & Zawacki-
Richter, 2015; Dewey & Duff, 2009; Ellingboe, 1998; Estes et al., 2016; Green & Olsen, 2003), 
few existing studies were conducted with agriculture faculty. As such, it is recommended this study 
be replicated with a larger population of agriculture faculty to better determine the influence of 
tenure and promotion on agriculture faculty involvement in and perceptions of study abroad. 

Finally, future research is needed to better assess the conceptual model utilized in this 
study, as well as to identify additional factors not currently included in the model. Due to the 
limitations of the small population of this study, as well as the unequal population of LSU and UF 
faculty, this study should be replicated with faculty employed at other institutions to better describe 
the influence of institutional dimension factors on faculty involvement in study abroad. Regarding 
professional dimension factors, future research is needed to compare faculty study abroad 
involvement and perceptions by academic department. Moreover, the findings of this study warrant 
further examination of the influence of tenure and professional rank on agriculture faculty 
involvement in study abroad. As the findings of this study provided support for the inclusion of the 
personal dimension factors in the conceptual model, a recommended next step in this line of 
research is to examine the structural relationship between the personal dimension factors of the 
model.  
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Successful Secondary Agricultural Programs Outside 
the Classroom: A View of Champions 

Andrew Bolton1, Don W. Edgar2 & Vinson Carter3 

Abstract 

This study sought to identify traits and characteristics of secondary agricultural education 
programs contributing to success. A three round modified Delphi survey technique was utilized to 
frame this study.  The researchers utilized purposive sampling to select members for the jury 
comprised of secondary agricultural instructors identified as high quality (n = 65).  High quality 
programs were determined based on the results of various activities and competitions a program 
would participate in including CDE’s, LDE’s, Agriscience Fair Divisions, State Fair livestock 
shows, State Officer Elections, and National Chapter Awards.  Data collected identified important 
factors associated with high performing SAE programs and that students should be actively 
involved with an SAE project.  Additionally, important factors included that students should 
experience some kind of personal growth as they develop through a program and that students 
should be taught and prepared so they are able to take part in both program activities and 
eventually a career.  The FFA program should be operated so that it is molding students into 
productive members of society.  The FFA advisor should also be passionate and have a willingness 
and availability to work with members.  Success does not only rely on instructors but is also 
dependent upon students. 

Keywords: Classroom, FFA, Secondary, Agricultural Education, Successful 

Introduction 

Education and interest toward agricultural practices has been prevalent since the founding 
of the United States.  Formal instruction centered on agriculture began in the early 1900’s (Moore, 
1987) and significant developments have occurred in agricultural education at the secondary 
instruction level since (Camp & Crunkilton, 1985).  One hallmark development was basing 
agricultural education programs on a three circle model of agricultural education (National FFA 
Organization, 2015). 

The three circle model is made up of three overlapping areas representing the major 
components of an agricultural education program including: supervised agricultural experience 
(SAE), classroom/laboratory, and FFA participation.  SAE focuses on taking knowledge acquired 
in the classroom and allowing students to apply this knowledge in real and practical settings under 
instructor supervision (National FFA Organization, 2015; Retallick, 2010)  FFA is a co-curricular 
component of agriculture education (Croom, 2008).  FFA focuses on “premier leadership, personal 
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growth, and career success through engagement in FFA programs and activities” (National FFA 
Organization, 2015, para. 1).  Many of these programs and activities take the form of Career 
Development Event (CDE) competitions, regular meetings, and competing for awards among many 
others (Vaugh & Moore, 2000).  The three circle model as characterized through a Venn diagram 
(see Figure 1), and indicates the interdependencies of each area relating to School Based 
Agricultural Education (SBAE). 

 

Figure 1. Three-Component Model of Agricultural Education (National FFA Organization, 2015) 

Researchers have examined the relationship to agricultural education programs in terms of 
exploring students’ participation in FFA (Phelps, Henry, Bird, 2012).  Recently, Rubenstein and 
Thoron (2014) interviewed high performing students in SAE’s to develop a definition of a 
successful SAE program.  However, there has been limited research concerning the characterization 
of successful traits of FFA and SAE’s in SBAE.  There is a need for further research to be conducted 
on secondary agricultural education programs to better define the characteristics of successful 
agricultural education programs. Because programs continue to be active outside of the classroom 
in the areas of FFA and SAE, determining these characteristics will frame possible positive traits 
associated with agricultural education programs as aligned with RPA 5.00: Efficient and effective 
agricultural education programs. 

Theoretical/Conceptual Framework 

FFA is currently one of the largest youth development organizations in U.S. public schools 
and is considered a key component in providing positive youth development opportunities to 
students enrolled in SBAE (National FFA Organization, 2015; Rayfield, Compton, Doerfert, Fraze, 
& Akers, 2008).  FFA is structured in such a way that it provides opportunities for young adults to 
achieve personal goals and engage in meaningful activities (Croom & Flowers, 2001).  Studies 
support this claim by indicating that students who participate in more activities report the highest 
aspirations and attainments (Spady, 1970) which correlates with research indicating there are 
positive relationships between being an FFA member and participating in an SAE (Retallick, 2010). 

Students are often influenced to either participate or not by several factors including the 
reputation of activities, their peer groups reaction, and the perceived benefits (Boreden, Perkins, 
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Villarruel, & Stone, 2005; Croom & Flowers, 2001).  In a study by Phelps, Henry, and Bird (2012) 
four major themes emerged regarding why youth choose to participate in FFA: encouragement 
from others, personal gain, social component, and fun and travel. 

While program participation hinges on student involvement, instructors still have to 
practice effective teaching (Murnane & Steele, 2007).  Research has indicated effective teachers 
offer encouragement, provide clear instructions, and allow few distractions or interruptions 
(Suydam, 1983).  Furthermore, it has been found that effective teachers utilize well planned lessons 
and are knowledgeable in subject matter (Richardson & Arundell, 1989).  Roberts and Dyer (2004) 
reported a gap in the literature in regard to the “characteristics of effective agricultural teachers in 
terms of their responsibilities in conducting a total agricultural education program” (p. 84).  A 
survey of preservice teachers found that a little over half of those participants mentioned being 
student-centered as a characteristic of an effective teacher.  Several characteristics received 100% 
acceptance rate and included: effectively planning for instruction, having a sound knowledge of the 
FFA, actively advising the FFA chapter, effectively preparing students for CDEs and other FFA 
activities, communicating well with others, and effectively managing, maintaining, and improving 
laboratories (Robert and Dyer, 2004). 

According to Croom (2008) SAE’s most likely developed from the apprenticeship model 
utilized in Colonial America.  Retallick (2010) stated three major reasons that instructors include 
SAE programs which were the development of life skills, the FFA award system, and because it is 
a component of the three circle model in SBAE.  Retallick (2010) also found that several factors 
limited SAE programs including: changing demographics and social attitudes, mechanics and 
structure of schools, resource availability, and the agricultural education system.  Interestingly, the 
emphasis instructors place on the SAE program changes depending on if the school is rural or not 
(Bobbitt, 1986) and if the program has historically had a stronger or weaker SAE component (Dyer 
& Osborne, 1995). 

Dyer and Osborn (1996) found that there were little to no guidelines as to how to measure 
program quality.  McMillion and Auville (1976) found that having an instructor who assisted with 
fairs and livestock shows along with informing school administration of FFA and departmental 
activities served as predictors in the successfulness of a program’s SAEs.   

In today’s agricultural education programs, the FFA should be an integral part of a 
successful program (Cogdill & Reneau, 1986).  The FFA portion of agricultural education programs 
are made up of an immense number of opportunities for students to partake in and is often thought 
of as a demanding task to facilitate for instructors (Croom, Moore, & Armbruster, 2009).  No matter 
how demanding the task for an instructor, research has shown there is no statistical significance 
between the individual characteristics of an instructor and the successfulness of an FFA chapter, 
nor is there significance between an instructor’s perceived ability as an FFA advisor and the 
successfulness of their FFA chapter (Vaugh, 1976). 

Rosenshine (1982) stated that student learning and development will be greatest when the 
environment is structured to encourage active student participation.  The student involvement 
theory emphasizes active participation by students (Astin, 1999) and draws from the resource 
theory and individualized theory conceptualized by Chickering (1981).  Resource theory posits that 
when ranges of approaches are brought together into one place, student learning and development 
will occur (Astin, 1999).  Individualized (eclectic) theory assumes that there is no singular approach 
regarding subject matter, teaching, or resource allocation, which will be adequate for all students 
(Chickering & Associates, 1981).  In relation to FFA and SAEs, this is seen in the many different 
activities students are able to partake in within the organization (Vaughn & Moore, 2000). 
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Student involvement is a measure of physical and psychological energy students devote to 
their experiences (Astin, 1999).  Rayfield et al., (2008) reported 5 postulates from Astin’s student 
involvement theory: 

(a) involvement refers to the investment of physical and psychological energy in 
various objects; (b) regardless of the object, involvement occurs along a 
continuum; (c) involvement has both quantitative and qualitative features; (d) the 
amount of student learning and personal development associated with any 
educational program is directly proportional to the quality and quantity of student 
involvement in that program; and (e) the effectiveness of any educational policy 
or practice is directly related to the capacity of that policy or practice to increase 
student involvement. (p. 85) 

Quantifying successful programs throughout the three circle model is paramount to 
identifying important characteristics for further investigation.  The value of FFA programs for 
youth and communities is vital toward societal enrichment.  Therefore, the purpose of this study 
was to identify traits and characteristics of secondary agricultural education programs contributing 
to successful SAEs and FFA.  Guided by the student involvement theory (Astin, 1999) 
identification and description of key variables is sought through the objectives of study which are: 

1. Identify the important factors associated with SAE projects in high performing 
programs that influence success. 

2. Describe important factors associated with FFA chapters in high performing programs that 
influence success. 

3. Identify the common traits found among high performing programs. 

It is posited that students involved in high performing FFA chapters devote time and energy 
(student involvement) towards SAE and FFA chapters (Astin, 1999).  Through the use of a Delphi 
technique, understanding of important factors, expressed through chapter advisors will be revealed.  
The traits found through this study will describe aspects of high performing chapters in Arkansas 
and which could relate to other states with similar demographics and FFA chapter participation. 

Research Methods 

A modified Delphi survey technique was utilized to frame this study.  Researchers utilized 
purposive sampling to select members for the jury of experts (N = 100) who served as the Delphi 
panel.  Stitt-Gohdes and Crews (2002) determined “careful selection of the panel of experts is the 
keystone to a successful Delphi study” (p. 60).  Data were collected online and analyzed using IBM 
SPSS 23. 

Content validity for Delphi studies can be determined by expert judgment (Gay, Mills, & 
Airasian, 2006).  Accordingly, a panel of experts (faculty members at University of Arkansas) 
evaluated face and content validity of the study’s questions.  Dalkey, Rourke, Lewis, and Snyder 
(1972) stated a reliability of .70 or greater could be accomplished if a Delphi panel consists of 11 
members or more.  Therefore, 65 members (agreed to serve) formed the final expert jury 
(Agricultural Education instructors) suggesting the reliability of the multiple-round Delphi 
procedure would meet the expected reliability of .90.  In studies such as this, attrition of the expert 
jury is not uncommon.  It is believed that time of the school year and instructors schedules 
contributed to the decrease in participation through three rounds of the Delphi study. 
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The target population for this study was all secondary agricultural instructors in Arkansas 
who were identified as high quality (n = 65).  High quality programs were determined based on the 
results of various activities and competitions a program would be expected to participate in 
throughout the year (CDE’s, LDE’s, Agriscience Fair Divisions, State Fair livestock shows, State 
Officer Elections, and National Chapter Awards).  Results from the previous five years were 
gathered and compiled to select high quality programs.  Chapter results, based on placings in the 
identified areas, were tabulated resulting in the identification of high quality programs.  All 
identified activities and competitions were reviewed and all programs were entered in an excel 
template.  Placings were given a numerical value, i.e. 1st place = 1, etc… and all chapters and 
participants based on their chapter were summated for each category and in total resulting in the 
identification of high quality programs. 

The instrument developed for this study has been constructed from the literature and 
measures traits and characteristics of secondary agricultural education programs, specifically in the 
areas of SAE’s and FFA.  In round one, the instrument was composed of nine short answer or fill 
in the blank questions to generate responses about the traits and characteristics of successful FFA 
and SAE programs.  In round two, the results from round one were used to develop a five section 
instrument with 9-10 statements each.  The third and final round replicated the sections and 
statements from round two, but allowed participants to rank each response based on its importance 
pertaining to each section. 

Participants (jurors) were initially contacted with an invitation email.  In this email, 
researchers sought to thoroughly describe the process and goals of the study.  Jurors were 
encouraged to actively participate in all three rounds based on recommendations by Stitt-Gohdes 
and Crews (2004), which stated “it is important that participants understand the goal of the study 
and feel they are a part of a group” (p. 61).  Subjects were given a week to respond to the initial 
email with the option of opting out of the study.  A reminder email was sent after the second week.  
Those who did not respond were contacted, in person, at the Arkansas FFA State CDE contest.  
Those who filled out instruments at the state contest were considered late respondents (no 
significant differences were found). 

For round one responses were gather from 62 of the 100 jurors who were invited to 
participate (n = 62; 62% response rate).  Researchers analyzed each statement and either combined 
or eliminated duplicate statements (Shinn, Wingenbach, Briers, Lindner, & Baker, 2009).  A total 
of forty nine statements were retained and presented to the participants in round two.  The 
instrument used in round two was sent to the 62 jurors who participated in round one.  A follow up 
email was sent to jurors one week after the initial email. Twenty eight jurors did not participate in 
the second round.  The instrument asked each juror (n = 34; 55% response rate) to rate his or her 
agreement on the forty nine responses from round one.  Jurors were provided the following five-
point Likert scale to rate their level of agreement with the statements derived from round one: 1 = 
Strongly Disagree, 2 = Somewhat Disagree, 3 = Neither Agree nor Disagree, 4 = Somewhat Agree, 
5 = Strongly Agree.  Based on this scale, responses which had a mean score less than 4.00 were 
considered to have failed to reach consensus.  Four items failed to reach consensus and were 
highlighted in red on the final survey instrument.  The instrument used in round three was emailed 
to the thirty four jurors who participated in round two.  A reminder email was sent one week after 
the initial email.  Nineteen jurors did not participate in round three.  The instrument asked each 
juror (n = 15; 44% response rate) to rank each response in order of importance. 

Inherent in most all research designs are limitations due to time and access to population 
participants.  It is noted that the agricultural educators (participants) are busy and the response at 
each round decreased.  As noted, 11 participants could result in a validity of .70 or higher which 
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this research did accomplish (n = 15).  Although, each round resulted in an attrition loss of 
approximately half of the intended participants (n = 62, 34, 15) the main use of the Delphi technique 
is to informed judgement from the primary source while gaining anonymity from participants.  The 
reader should be cautioned through employing the results found towards another demographic 
region.  The findings of this study should be evaluated and utilized to gain a general understanding 
of successful secondary agricultural programs.  

Results 

Personal and professional characteristics were collected from each Delphi juror regarding 
their teaching experience (years), size of agricultural education program, percentage of students to 
participate in FFA and chapter activities, percentage of students who have active SAE programs,  
Round one also included five open-ended questions.  Demographics, gathered from the Arkansas 
Department of Education found that fifteen (29%) schools’ enrollment in agricultural education 
was between 44 to 125 students, eighteen (35%) had 126 to 250, ten (19%) reported between 251 
to 375, five (9%) had an enrollment of 376 to 500, while four (8%) schools enrolled over 500 
students. 

Round One: Program Demographics and Characteristics 

In round one, responses (500+) were recorded where similar and duplicate responses were 
at that time combined resulting in the development of five sections to describe successful 
characteristics.  Additionally, jurors were asked to indicate their programs’ level of participation in 
CDEs and LDEs.  Programs indicated a wide range of event participation but a significant number 
reported fielding between six and ten teams (see Table 1). 

Table 1 

Round One: Average Number of CDE and LDE Teams per Year (n = 61) 

# of CDE and LDE teams f % 

0-5 10 16.40 

6-10 21 34.40 

11-15 12 19.70 

16-20 11 18.00 

21 + 7 11.50 

Total 61 100.00 

 

Jurors were asked to indicate their programs’ level of participation in agriscience fair.  The 
agriscience fair is a recognized activity through the FFA organization.  An overwhelming majority 
of respondents did not participate in the agriscience fair program (f = 46, 75.40%) with the highest 
involvement occurring with one project resulting in five jurors responding (8.20%).  Jurors were 
queried to indicate their programs number of national chapter awards.  These chapter awards 
represent a culmination of a chapters POA, hard work, and dedication.  Over two thirds of 
respondents (70%) indicated they had received the national chapter award in the previous year. 
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Jurors were requested to respond with the amount of time they dedicated annually to CDEs 
and LDEs.  Time is a limiting factor.  Many instructors indicated they worked with teams between 
0 – 150 hours per year (n=19) while the second most common occurrence being from 0 – 50 hours. 
However, there were respondents who worked over 450 hours (n = 6).  Time dedicated annually to 
FFA officers is another major responsibility and officers often receive additional training, have 
additional meetings with their advisors, and require more management than typical FFA members.  
Responses were varied in how much time was spent with FFA officers but the high response rate 
was in the 0 – 30 hours range (27.10%) and closely followed by 91-120 hours (20.30%) and finally 
61 – 90 hours (6.80%). 

Jurors responded (64.90%) that they spent less than 10 hours on National Chapter Awards 
with similar frequencies for 11 – 20 hours (14%) and not known (10.50%) indicating that jurors 
could not adequately judge time spent on awards.  Respondents were also asked to indicate what 
percentages of enrolled students had an SAE program.  SAE is a component of agricultural 
education and every student is required to have an SAE program.  Thirty three instructors, a 
majority, indicated their programs had 76% or more of students with an SAE program.  
Additionally, respondents reported that less than 25% of students had a SAE project (18.60%) and 
that 26 – 50% of student had a SAE project (15.30%). 

Round Two Responses 

Open-ended responses from round one were desegregated and based on the statement 
identified from the first question how would you describe a successful FFA program, nine reached 
consensus (mean ≥ 4.0) while one failed to reach consensus (see Table 2).  Jurors overwhelming 
agreed that students should experience personal growth and development.  This statement was 
closely followed by the response depicting that programs add value towards creating students who 
are productive members of society (M = 4.76, SD = .42) and career preparation resulting from a 
successful program (M = 4.71, SD .46). 

Table 2 

Round Two: Level of Agreement on Responses – Successful FFA Program (n = 34) 

Responses M SD 

Students experience personal growth and development 4.94 0.24 

Program molds students into productive members of society 4.76 0.42 

Career Preparation 4.71 0.46 

Student involvement 4.68 0.47 

Fulfils the need of the local school and community 4.65 0.59 

Students willing to become FFA members and participate in activities 4.53 0.55 

Student opportunity in various events focused on a variety of skills 4.50 0.56 

Knowledge acquisition 4.47 0.61 

Program utilize the three circle model 4.29 0.75 
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For question two what is the most important factor(s) in having success in these areas 
(CDE, LDE, Agriscience fair, FFA officers, and national chapter awards) all ten responses reached 
consensus (mean ≥ 4.0) (see Table 3).  Instructors had the highest agreement that both having 
students prepared and having an instructor who is willing and able (M = 4.81) is an important factor 
of success.  The statement of having enough time was the least agreed on response (M = 4.56, SD 
= .86). 

Table 3 

Round Two: Level of Agreement on Responses Toward Successful Characteristics (n = 31) 

 
Responses M SD 

Student preparation 4.81 0.39 

Instructor’s willingness and availability  4.81 0.46 

Adviser’s passion 4.75 0.50 

Cultivating a culture/tradition within the program 4.72 0.50 

Student commitment to involvement  4.72 0.51 

Student willingness to participate 4.72 0.57 

Enthusiasm about participation  4.69 0.53 

Instructors actively communicate opportunities to students 4.66 0.47 

Program Support (administrative, parental, and community) 4.59 0.61 

Time 4.56 0.86 

 
There were ten responses for question three how would you describe a successful SAE 

program which all reached consensus (mean ≥ 4.0) (see Table 4).  Student involvement was agreed 
on as the top response (M = 4.74, SD = .51).  Students having an active SAE project was the least 
agreed upon (M = 4.26, SD = .84). 
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Table 4 

Round Two: Level of Agreement on Responses – Describing a Successful SAE Program (n = 31) 

 
Responses M SD 

Student involvement 4.74 0.51 

Student should experience personal growth 4.65 0.54 

Student should enjoy their project 4.61 0.61 

Student initiative 4.58 0.71 

Student willingness to participate  4.52 0.67 

Career preparation 4.48 0.56 

Practical project related to students area of interest 4.42 0.61 

Knowledge acquisition  4.42 0.75 

Accurate record keeping 4.39 0.83 

Students should have an active SAE project 4.26 0.84 

 
Only seven responses for the question how would you evaluate a student’s SAE (i.e. do 

you measure growth of their project in size and scope, assign a grade for their project, etc) reached 
consensus (mean ≥ 4.0) while three failed to reach consensus (see Table 5).  Communicating with 
students was the most agreed on response (M = 4.58, SD =.66).  Jurors did not agree that SAEs 
should be included as part of a student’s grade nor should there be any written assignments 
pertaining to their projects. 

Table 5 

Round Two: Level of Agreement on Responses – Evaluating SAE’s (n = 31) 

Responses M SD 

Communicating with students 4.58 0.66 

Case-by-case basis 4.55 0.50 

Home/site visits 4.45 0.56 

Knowledge acquisition 4.35 0.70 

Project growth 4.26 0.57 

Documentation (videos or pictures of the project) 4.06 0.76 

Amount of time students spends working with an SAE 4.00 0.52 
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For the question what in your opinion is the most important factor(s) in having a successful 
SAE program nine responses reached consensus (mean ≥ 4.0) as shown in Table 6.  Student 
participation was the top consensus from jurors (M = 4.90, SD = .30).  Accurate record keeping 
was the least agreed on statement receiving a mean of 4.45 (SD = .61). 

Table 6 

Round Two: Level of Agreement on Responses - Having a Successful SAE Program (n = 31) 

Responses M SD 

Student participation 4.90 0.30 

Encouragement of students 4.68 0.53 

Student initiative 4.68 0.59 

Time management 4.61 0.55 

Adviser involvement 4.52 0.56 

Parental involvement  4.52 0.62 

Knowledge acquisition 4.52 0.67 

Students should have an interest in their project 4.48 0.37 

Accurate record keeping 4.45 0.61 

 
Round Three: Rankings  

Jurors were asked to rank responses based on importance (0 to 10 scale) toward having a 
successful FFA program (see Table 7).  The response ranked most important by jurors was that 
students should experience personal growth and development.  While students achieving success 
in livestock shows and contest received the lowest mean score. 
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Table 7 

Round Three: Ranking of Importance – Successful FFA Program (n = 15) 

Response Min Max M SD 

Students experience personal growth and development  5.00 10.00 7.80 1.68 

Program molds students into productive members of society 1.00 10.00 7.40 2.68 

Career preparations  2.00 10.00 6.27 2.82 

Student involvement 4.00 9.00 6.13 2.78 

Student opportunity in events focused on a variety of skills 1.00 10.00 6.00 2.88 

Fulfills the need of the local school and community 1.00 10.00 5.33 2.55 

Knowledge acquisition 2.00 9.00 4.80 2.04 

Program utilizes the three circle model 1.00 10.00 4.40 3.09 

Students willing to become FFA members and participate  2.00 10.00 4.20 2.17 

Students achieved success in livestock shows and contest 1.00 9.00 2.67 2.65 

 
Participants were asked to rank the set of responses based on importance related to having 

success in CDE, LDE, agriscience fair, FFA officers, and national chapter awards.  Jurors indicated 
that having students who are committed to involvement (M = 7.64, SD = 2.12) as the most important 
factor.  Time was indicated as the least important factor (M = 3.64, SD = 2.12). 

  



Bolton, Edgar & Carter Successful Secondary Agricultural Programs … 

 

Journal of Agricultural Education 266 Volume 59, Issue 2, 2018 

Table 8 

Round Three: Ranking of Importance Toward Successful Characteristics (n = 14) 

Response Min    Max M SD 

Student commitment to involvement 3.00 10.00 7.64 2.12 

Student willingness to participate 1.00 10.00 7.43 2.92 

Enthusiasm about participation 2.00 10.00 6.50 2.10 

Instructor’s willingness and availability  2.00 10.00 6.00 2.70 

Adviser’s passion 1.00 9.00 5.57 3.29 

Instructor actively communicates opportunities to students 2.00 9.00 4.79 2.04 

Program support (admin, parental, and community) 1.00 10.00 4.71 2.79 

Student preparation 1.00 10.00 4.57 2.50 

Cultivating a culture/tradition within the program 1.00 8.00 4.14 2.72 

Time 3.00 1.00 3.64 2.12 

 
Jurors indicated the level of importance on how to have a successful SAE program (see 

Table 9). The top two important factors were student involvement and student willingness to 
participate which were tied with an M = 6.86 (SD = 2.50, 1.51 respectively).  Whereas, teachers 
indicated career preparation the least important (M = 3.93, SD = 2.81). 
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Table 9 

Round Three: Ranking of Importance – Describing Successful SAE Programs (n = 14) 

Response Min Max M SD 

Student involvement  3.00 10.00 6.86 2.50 

Student willingness to participate 4.00 9.00 6.86 1.51 

Students should enjoy their project 1.00 9.00 6.79 2.34 

Student initiative 1.00 10.00 6.64 2.82 

Students should experience personal 
growth 

1.00 10.00 6.57 3.33 

Knowledge acquisition  2.00 10.00 4.64 2.12 

Accurate record keeping 1.00 9.00 4.43 2.69 

Practical project related to students 
area of interest  

1.00 9.00 4.14 2.67 

Students should have an active SAE 
project  

1.00 10.00 4.14 2.61 

Career preparation 1.00 10.00 3.93 2.81 

 
Participants ranked the importance of factors when evaluating SAE programs (see Table 

10).  Communicating with students was considered the most important factor (M = 7.71, SD = 1.48).  
While, students producing a written report on their project was considered the least important. 
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Table 10 

Round Three: Ranking of Importance Evaluating SAE’s (n = 14) 

Response Min    Max M SD 

Communicating with students 5.00 10.00 7.71 1.48 

Home/site visits  3.00 10.00 7.00 2.59 

Case-by-case basis 1.00 10.00 6.93 2.68 

Knowledge acquisition  2.00 10.00 6.00 2.51 

Documentation (videos or pictures of the project) 2.00 10.00 5.64 2.32 

Amount of time students spend working with an SAE  1.00 10.00 5.36 2.82 

Project growth 1.00 10.00 5.29 2.74 

SAE’s are a portion of the students overall grade  1.00 10.00 4.14 3.16 

Analysis of student record keeping 2.00 7.00 3.93 1.75 

Students produce written reports about their project 1.00 9.00 3.00 2.48 

 
Jurors ranked the importance of having a successful SAE program (see Table 11). Student 

initiative was ranked highest with a mean score of 7.64 (SD = 1.76).  Accurate record keeping and 
time management were ranked lowest with a score of 3.14 (SD = 1.92 each). 

Table 11 

Round Three: Ranking of Importance - Having a Successful SAE Program (n = 14) 

Response Min Max M SD 

Student initiative 2.00 9.00 7.64 1.76 

Student participation 3.00 9.00 6.71 1.71 

Student should have an interest in their project 4.00 9.00 6.36 1.54 

Parental involvement 1.00 9.00 6.29 2.34 

Adviser involvement 1.00 9.00 4.64 2.44 

Encouragement of students 1.00 6.00 3.86 1.68 

Knowledge acquisition 1.00 9.00 3.21 2.24 

Time management 1.00 7.00 3.14 1.92 

Accurate record keeping 1.00 7.00 3.14 1.92 
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Summary of Findings 

The purpose of this study was to identify traits and characteristics of secondary agricultural 
education programs contributing to successful SAE's and FFA chapters outside of the classroom. 
The open response of how would you describe a successful SAE program revealed the top three 
agreed upon responses were that student involvement is essential, students should experience 
personal growth, and students should enjoy their SAE project.  When asked to rank responses in 
order of importance, instructors ranked that there must be student involvement, students should be 
willing to participate, and students should enjoy their SAE project as the top three responses.  The 
second queried response asked how would you evaluate a student’s SAE.  Participants agreed that 
communicating with students and home/site visits were important but were also in agreement that 
SAE evaluation is a case-by-case basis.  Jurors also ranked these same three aspects, 
communicating with students, home/site visits, and evaluating each SAE on a case-by-case basis, 
as the top three important aspects when evaluating a student’s SAE. 

Objective two sought to describe important factors associated with high performing FFA 
programs.  The question of how you would describe a successful FFA program revealed that jurors 
agreed that students should experience personal growth, the program should mold students into 
productive members of society, and there are elements of career preparation.  Participants also 
ranked these three as the top three most important factors in having a successful FFA program. 

The third objective guiding this research was to determine traits associated with high 
performing programs.  This objective was associated with questions in round one which asked 
teachers to quantify the number of hours spent working in different areas of a program as well as 
two open response questions.  The questions which asked instructors to indicate their hours spent 
with different areas received responses which ranged from spending very little time to spend 
inordinate amounts of time (> 500 hours).   This indicated that advisors from high quality programs 
spent a wide range of time in each area of their program.  The first open response question 
associated with this objective asked what is the most important factor in having success in these 
areas (CDE, LDE, agriscience fair, FFA officers, and national chapter awards).  Jurors reached 
consensus that student preparation, an instructor who is willing and available, and an advisor who 
is passionate were all top factors which contributed to success in the areas of CDE’s, LDE’s, 
agriscience fair, FFA officers, and national chapter awards.  When asked to rank responses in order 
of importance instructors indicated student commitment to involvement, student willingness to 
participate, and enthusiasm about participation as the top three most important factors contributing 
to success.  The second open response question asked participants what is the most important 
factor(s) in having a successful SAE program.  Jurors indicated agreement on student participation, 
encouragement of students, and student initiative as the top three factors.  When asked to rank 
responses in terms of importance instructors ranked student initiative, student participation, and 
that students should have an interest in their project as the top three most important factors. 

Conclusions 

Important factors associated with high performing SAE programs, as indicated by jurors, 
were that students should be actively involved with an SAE project.  Students should take the 
initiative with their projects, but it is also important that students find satisfaction in their project.  
Through the SAE process, students should experience personal growth.  Additionally, students 
should be encouraged throughout their SAE program.  Specifically, for evaluating SAE’s, 
instructors must maintain communication with their students and make regular home/site visits.  
Teachers should also be prepared to evaluate each SAE on a case-by-case basis and not formulate 
a common mold for SAE structure. 
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Important factors associated with high performing FFA programs, as indicated by jurors, 
were that students should experience some kind of personal growth as they develop through a 
program.  Students should be taught and prepared so that they are able to take part in both program 
activities and eventually a career.  Furthermore, students should be willing to participate and be 
enthusiastic about their participation.  Additionally, members should be committed to their 
involvement in the program.  The FFA program should be operated in such a way that it is molding 
students into productive members of society.  It is also imperative that the FFA advisor be 
passionate and have a willingness and availability to work with members. 

Over the course of the school year teachers/advisors will dedicate many hours of work in 
different areas of their programs.  Which areas they dedicate time can vary widely based on their 
program goals and characteristics.  However, to have a successful program, jurors agreed that 
advisors must have a passion for the work they are doing and must be willing to dedicate as much 
time as necessary to achieve success in their program.  Success does not only rely on instructors 
but is also dependent upon students.  Having students who demonstrate initiative and who are 
enthusiastic about participating in the program are important to the success of a program, as is 
having those students sufficiently prepared to participate in program activities. 

Discussion and Recommendations 

SAE programs are a required component of agricultural education and are designed to be 
conducted by every student.  Through involvement in their SAE program, students are able to 
consider multiple careers and occupations, learn expected workplace behavior, develop specific 
skills within an industry, and have opportunities to apply both academic and occupational skills in 
the workplace or similar environment (National FFA, 2016).  Rubenstein and Thoron (2014) found 
that students who were recognized as having high level SAE projects, indicated their participation 
in the SAE program provided them with experiences that helped to guide them in their career 
choices and personal goals.  This is echoed in the findings of this study which ranked both student 
involvement and students experiencing personal growth as some of the most important factors of 
successful SAE programs.  Instructors have routinely indicated having students with active SAE’s 
and supervising those projects are one of their most important activities as a teacher (Dyer & 
Osborn, 1996).  Research has shown that in programs with highly successful SAE’s there is an 
average number of 4 supervising visits by instructors per student per year (Bobbitt, 1986).  This is 
reflected by the importance placed not only on student participation and initiative, but also the high 
value teachers place on making home/site visits to supervise those SAE projects.  Rubenstein and 
Thoron (2014) proposed definition of a successful SAE program is reflected through many of the 
factors found including career preparation, students having interest in their project, and students 
experiencing personal growth.  Bobbitt (1986) found that part of instructor’s success in conducting 
SAE programs was through incorporating SAE’s as a grade and as part of their curriculum.  
Conversely, whereas instructors in this study could not reach consensus agreement regarding SAE’s 
being a portion of students overall grades, the jurors indicated it as one of the least important factors 
impacting a successful SAE. 

  The FFA is one of the largest youth organizations in the United States and follows its 
mission statement which reads “FFA makes a positive difference in the lives of students by 
developing their potential for premier leadership, personal growth and career success through 
agricultural education” (National FFA Organization, 2016).  The FFA is structured in such a way 
that it provides opportunities for teens to achieve personal goals and engage in meaningful activities 
(Croom & Flowers, 2001).  While these are broad statements, several factors found to be significant 
relate directly to these such as: molding students into productive members of society, student 
preparation, career preparation, and students experiencing personal growth and development.  
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Roberts and Dyer (2004) reported that instructors agreed 100% on the following characteristics of 
effective agriculture instructors: actively advising the FFA chapter, effectively preparing students 
for CDE and other FFA activities, and communicating well with others. 

Instructors themselves are also important factors in the successfulness of an FFA program.  
As stated, jurors agreed that an instructor should be willing and available to work with students and 
advisors should also be passionate about their work.  Many preservice teachers identified both being 
student centered and being enthusiastic as characteristics of effective teachers as well (Minor, 
Onwueghbuzie, Witcher, James, 2002).  Research has also shown a positive relationship between 
FFA membership and SAE participation (Retallick, 2010).  Vaughn and Moore (2000) reported 
several variables which were identified as quality indicators of a program.  Among these quality 
indicators were both national ratings received and participation level in agriscience fairs.  Vaughn 
and Moore (2000) also made observations and concluded that “many chapters are simply not doing 
what leaders in the field believe quality FFA programs should be doing” (p. 387).  This was echoed 
by the participants in this study indicating little involvement in agriscience fair. 

Further research is needed in response to this research to generalize it to a larger population.  
Researchers also recommend a study to determine if programs are actively implementing factors 
which have been determined as quality indicators related to successful FFA and SAE programs.  
Although used in this study, a determination of active involvement in an SAE project should be 
determined.  If this determination is made, chapter advisors can more easily determine their student 
participation which could aid in their successfulness in this area.  A deeper exploration of the traits 
and characteristics found in this study to uncover more specific practices that are being utilize to 
obtain success in FFA should be further investigated.  One of the identified characteristics for 
students is personal growth.  Although this is a very broad description that encompasses many types 
of students, further refining what personal growth is for incoming and other types of students would 
be a useful guide for advisors as they determine the success gained or could be gained by the 
students in their program.  In today’s FFA programs student initiative was shown to be imperative 
and measuring that aspect can be delicate.  A further question for future research is how to measure 
initiative.  Teachers know that getting involved in something new (FFA) shows initiative but can it 
be measured yearly, by the semester, or by the activity?  Further understanding into student 
involvement, an important facet (Astin, 1999) could further explain the identified characteristics of 
successful program in agricultural education.  
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Impact of Teacher Attire on Students’ Views of Teacher 
Credibility, Attitude Homophily, and Background 
Homophily within School-based Agricultural Education 
Programs 

Catherine W. Shoulders1 & Lesley Smith2 

Abstract 

School-based agricultural education teachers can face conflicting role obligations and conflict 
when contradictory expectations accompany their positions, making the daily selection of what to 
wear difficult for these educators. The decision is crucial, however; dress sends strong messages 
of the profession to others, including students. We used a multiple case study design to examine the 
impact of teacher attire on students’ perceptions of attitude homophily, background homophily, 
and teacher credibility. Findings indicated differing perceptions of business professionally, 
business casually, and casually dressed agriculture teachers between cases. Further, data 
suggested students’ expectations for teacher attire varied by content matter, with agricultural 
mechanics content requiring more casual clothing. We recommend teachers wear business casual 
clothing most frequently in order to moderate between students’ teacher-related and 
agriculturalist-related expectations, while shaping students’ views regarding the professionalism 
of the agricultural, food, and natural resources industry.  

Keywords: teacher attire, professional, teacher credibility, attitude homophily, background 
homophily 

Introduction/Conceptual Framework 

The global agricultural, food, and natural resources (AFNR) industries are facing the 
challenge of supplying a growing population with safe, affordable food from limited resources 
(STEM Food and Ag. Council, 2014). As technology and social systems evolve, the business of 
agricultural production is requiring more expertise in an increasingly diverse array of disciplines. 
A robust human capital pipeline has been identified as the vehicle capable of building an AFNR 
workforce prepared to conquer this challenge. However, the industry has struggled to fill that 
pipeline with scientists prepared to work in agricultural positions. Universities have been producing 
one-twelfth of the graduates needed to fill the nation’s AFNR positions, suggesting a need to 
increase the number of students interested in entering that human capital pipeline.  

One of the barriers to recruiting students to AFNR degree programs is the lack of awareness 
students have regarding the scope of careers within AFNR industries (Coalition for a Sustainable 
Agricultural Workforce, n.d.; National Academy of Sciences, 2009). “The diverse and broader 
student body is generally unaware of the multi-dimensional and challenging nature of the 
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agricultural disciplines and the exciting career opportunities open to them” (National Academy of 
Sciences, 2009, p. 4). The STEM Food and Ag. Council (2014) recognized “the growing need for 
young, talented people in a variety of fields and disciplines to consider embarking on a career in 
the food and agriculture industry” (p. 14) as a key issue compounding the global hunger problem, 
and recommended that institutions “raise awareness among young people about the abundance of 
professional opportunities in food and agriculture” (p. 52). The Coalition for a Sustainable 
Agricultural Workforce (n.d.) stated that “misconceptions steer students in the basic sciences away 
from careers in the agricultural sciences” (overview, para. 5). 

School-based agricultural education programs can assist in filling the human capital 
pipeline, as agricultural education courses maintain a dedicated focus on career exploration and 
college and career readiness across the AFNR disciplines (DeLuca, Plank, & Estacion, 2006; 
Roberts, Harder, & Brashears, 2016). Smith (2010) found enrollment in school-based agricultural 
education classes to be associated with positive perceptions about agriculture. Dyer, Breja, and 
Wittler (2002) reported previous enrollment in a school-based agricultural education program to be 
one of the most important factors in students’ completion of a postsecondary degree in a college of 
agriculture.  

As the leader of the school-based agricultural education program, the agriculture teacher is 
an influential mentor in guiding students toward the various science-based careers within the AFNR 
industries (Terry & Briers, 2010). As representatives of the larger AFNR industry, agriculture 
teachers offer many students their first impressions of the skills needed for, knowledge required 
by, and culture found within AFNR careers. Included in the formation of these first impressions 
are the teachers’ physical attributes and behaviors (Carney, Colvin, & Hall, 2007; Simons, 1995). 
Attributes can include aspects out of the teacher’s control, such as age and gender, and those within 
the teacher’s control, such as attire (Barrick, Shaffer, & DeGrassi, 2009). These first impressions 
can shape students’ perspectives regarding the similarity between their own concepts of self and 
perceptions of occupations within AFNR, a powerful factor in occupational choice (Gottfredson, 
1981).   

There are different standards for dress that are often dependent on work environment and 
culture; sartorial choices display one’s roles, authority, and status within a profession (Morris, 
Gorham, Cohen, & Huffman, 1996). While district policies differ, employee handbooks have been 
found to maintain expectations of professional dress for teachers (Workman & Freeburg, 2010). 
Simmons (1996) posited that teachers can garner respect for themselves and their profession 
through their clothing, stating, “without question, dress sends a strong message about who teachers 
are as individuals and as professionals” (p. 298). Workman and Freeburg (2010) echoed the 
importance of attire within the teaching profession, stating the high influence teachers’ clothing 
had on the general public’s perceptions of the teaching profession. Previous research has displayed 
the impact of attire on students’ perceptions of teachers. The literature is replete with findings 
indicating teachers dressed in casual attire are preferred by students, who view them as 
approachable and flexible, but not well-respected (Butler & Roesel, 1989; Carr, Lavin, & Davies, 
2009; Lukavsky, Butler, & Harden, 1995). Additionally, these casually dressed teachers are more 
likely to experience student misbehavior (Roach, 1997). Similarly, teachers dressed more 
professionally have been found to be less preferable and perceived as less connected to students, 
but overwhelmingly more competent (Butler & Roesel, 1989; Morris et al., 1996; Shoulders et al., 
2017). Morris et al. (1996) stated, “the same formal clothing that serves to increase perceptions of 
credibility, intelligence, and competence, and to increase compliance, has been reported to have the 
effect of decreasing perceptions of likability or approachability” (p. 137). 
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Teachers can face conflicting role obligations and role conflict when contradictory 
expectations accompany their positions (Workman & Freeburg, 2010). Agriculture teachers not 
only represent the teaching profession, but also represent the AFNR industry. Careers within AFNR 
have historically been carried out in outdoor settings requiring manual labor, but currently 
encompass a vast array of scientific careers carried out within professional settings (National 
Research Council, 2009). Gordon (2010) stated that within educational subject areas in which 
sartorial expectations may conflict, the teacher must dress in a manner that displays the teacher’s 
ability and willingness to engage in practices within the occupation. Shoulders et al. (2017) found 
that students’ perceptions of agriculture teachers dressed in varying degrees of professional attire 
were dependent upon the students’ previous experience within agriculture classes; students who 
had been enrolled in at least one high school agriculture course perceived agriculture teachers 
dressed less professionally as more competent to teach agricultural content. Further, they perceived 
those dressed more professionally to be less competent to teach agricultural content. These findings 
led Shoulders et al. (2017) to recommend that agriculture teachers actively select attire according 
to the messages they want to send to their students about the agriculture profession. They also 
recommended that further research be conducted “to determine how teacher attire impacts students’ 
perceptions and expectations of the agriculture teachers” (p. 125). This study addresses their 
recommendation by examining the impact of teacher attire within the context of school based 
agricultural education programs on students’ perceptions of agriculture teachers’ credibility and 
perceptions of the similarity between their senses of self and their beliefs about the teacher as a 
representative of the AFNR industry.  

Theoretical Framework 

This study was guided by Gottfredson’s (1981) theory of occupational aspirations and 
expectancy violations theory (EVT) (Burgoon & Hale, 1988). According to the theory of 
occupational aspirations, an individual’s self-concept, including items such as appearance, gender, 
social class background, intelligence, and vocational interests, competencies and values, is shaped 
over time and guides the individual toward and away from occupations that align with or are 
misaligned with this self-concept. As a child ages into adolescence, “each of the developing self-
concepts is used as an additional criterion by which to make more critical assessments of job-self 
compatibility” (Gottfredson, 1981, p. 549). The elimination of jobs that are viewed as misaligned 
with one’s self-concept occur in stages: 

Occupations that are perceived to be inappropriate for one’s sex are first eliminated 
from further consideration. Next, youngsters begin to rule out occupations of 
unacceptably low prestige because they are inconsistent with their social class self-
concept. At the same time they rule out occupations requiring extreme effort to 
obtain in view of their image of their general ability level. Only in adolescence do 
youngsters turn to their more personal interests, capacities, and values as criteria 
for further narrowing their choices. Thus, the exploration of vocational alternatives 
in adolescence is largely within the set of occupations that were deemed 
compatible at earlier ages according to one’s more visible social attributes…and 
one’s sense of what is available with reasonable effort (Gottfredson, 1981, p. 549).  

 
As occupations are further pursued, barriers related to accessibility cause individuals to 

choose between “sacrificing compatibility according to vocational interests, job level, or 
femininity/masculinity of the job” (Gottfredson, 1981, p. 549). Aspects further from the core of 
one’s self-concept, such as vocational interests, are more readily given up than those that are more 
central to one self-concept, such as gender appropriateness of a job.  
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The process by which individuals pursue and eliminate potential occupations relies on 
occupational images (also termed occupational stereotype within the literature) (Gottfredson, 
1981). Generalizations made about an occupation, including “the personalities of people in those 
jobs, the type of work they do, the type of lives they lead, the rewards and conditions of the work, 
and the appropriateness of the job for different types of people” form the image by which 
individuals determine compatibility between the occupation and their concept of self (Gottfredson, 
1981, p. 547). Studies examining occupational images have found that occupations are perceived 
similarly by the general population,  

no matter what their sex, social class, educational level, ethnic group, area of 
residence, occupational preferences or employment, age, type of school attended, 
political persuasion, and traditional of beliefs, and regardless of the decade of the 
study or the specific way in which questions were asked (Gottfredson, 1981, p. 
550).  

However, ratings of occupations is dependent on homophily; individuals rate jobs 
perceived to be held by people similar to themselves as more favorable than those held by people 
less like them (Himmelweit, Halsey, & Oppenheim, 1952; Reiss, 1961).  

As representatives of the AFNR industry, agriculture teachers offer students an opportunity 
to further define their occupational images of AFNR careers, as well as evaluate the homophily 
between themselves and AFNR occupations. According to EVT, the interaction between 
agriculture teachers and their students shape students’ expectations of what agriculture teachers 
should know and do, which can influence their perceptions of other agriculture teachers (Burgoon 
& Hale, 1988), and whether their concepts of self are compatible with the occupation of agricultural 
education (Gottfredson, 1981). Interaction with other agriculture teachers who behave in a way that 
is different from the students’ expectations can be viewed as positively or negatively: 

Clothing behavior is an area for obvious application of EVT given that we hold 
expectations for what appropriate attire is and what certain types of dress mean 
when they violate these social norms. There is little doubt that style of dress 
influences the attributions made about the wearer” (Dunbar & Segrin, 2012, p. 2) 

The theory of occupational aspirations was utilized to guide this study’s independent and 
dependent variables. The AFNR industry has been experiencing a shift in occupational image as its 
reliance on science-based and professional disciplines increases; a corresponding shift in how 
AFNR careers are viewed by those making occupational choices can reduce misconceptions about 
the industry and combat the shortage of qualified people interested in filling these positions. The 
value of attire on the general public’s views about a profession (Dunbar & Segrin, 2012), the role 
of attire in shaping perceptions of homophily and expectations of teacher competence (Morris et 
al., 1996), the influence of homophily on occupational image (Gottfredson, 1981), and the 
conflicting sartorial expectations of traditional agriculturalists, teachers, and scientific 
professionals (Dunbar & Segrin, 2012; Shoulders et al., 2017) warranted the examination of 
teachers’ sartorial choices as an independent variable possible of influencing the dependent 
variables of student-teacher homophily and student perceptions of teacher credibility.  

Expectancy violations theory was also utilized to guide the design of the study. Because 
students’ previous interactions with teachers in their home school based agricultural education 
programs shapes their expectations regarding the sartorial choices of agriculture teachers, we 
utilized a multiple case study design. Case studies are useful in instances when the phenomenon to 
be investigated is not sharply distinguishable from the context in which it is observed (Yin, 2014). 



Shoulders & Smith Impact of Teacher Attire… 

 

Journal of Agricultural Education 279 Volume 59, Issue 2, 2018 

Therefore, case studies are appropriate “when you want to understand a real-world case and assume 
that such an understanding is likely to involve important contextual conditions pertinent to your 
case” (Yin, 2014, p. 16). Because expectations of teacher attire are formed in part from previous 
interactions with agriculture teachers, and sartorial violations of those expectations can be viewed 
positively or negatively, we analyzed the impact of teacher attire on students’ perceptions of 
homophily with the teacher and teacher credibility by school, seeking to generalize to the 
theoretical propositions within the theories of occupational aspirations and expectancy violations 
rather than to populations (Yin, 2014).  

Methods 

This study utilized a series of quasi-experiments within a multiple case study design. Four 
school based agricultural education programs, purposively selected to include only programs 
wherein multiple sections of the same agriculture class were taught, were recruited to participate. 
A thorough description of each case’s context and treatment implementation follows the 
explanation of the purpose, objectives, treatments, instrumentation, data collection, and data 
analysis, which were uniform across all cases.  

Purpose and Objectives 

The purpose of this study was to determine the impact of teacher attire on students’ 
perceptions of teachers’ credibility and homophily between themselves and the teacher.  

To meet this purpose, the following objectives were carried out for each of four cases: 

1. Describe students’ attitude homophily, background homophily, and perceptions of teacher 
credibility after experiencing a lesson delivered by a teacher dressed in business 
professional attire, business casual attire, or casual attire.  

2. Determine differences between students’ perceptions by treatment group.   

Treatments 

Two graduate assistants who were certified to teach high school agriculture but who did 
not have any previous interaction with students in the four sites served as guest instructors. The 
guest instructors were similar in age and in teaching experience, but were different genders. Once 
sites were selected, the guest instructors were randomly assigned to teach prepared lessons within 
each site. The same guest instructor taught the same lesson in multiple sections of the same class 
within a site, so attire was the only manipulated variable. In sites with two sections of the same 
class, guest instructors wore casual attire while teaching one section and business professional attire 
while teaching the other section. In sites with three sections of the same class, the guest instructor 
wore business casual attire to the third class. Form of attire was randomly assigned to each class 
within a site. Operational definitions for each form of attire was established through a review of 
literature (Morris et al., 1996) and was validated by an expert in apparel studies. See Table 1 for 
operational definitions of each form of attire.  
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Table 1 

Operational Definitions of each Form of Attire for Male and Female Guest Instructors 

Form of Attire Operation for Male Guest 
Instructor 

Operation for Female Guest 
Instructor 

Business professional Dress shirt with tie, dress slacks, 
jacket, brown or black shoes 

Blouse and knee-length skirt 
and blazer, low-heeled brown or 

black shoes 

Business casual Dress shirt and khakis, brown 
shoes or boots 

Dress shirt or blouse and khakis, 
flat shoes or boots 

Casual Polo or plain t-shirt, jeans, boots 
or flat casual shoes 

Polo or plain t-shirt, jeans, boots 
flat casual shoes 

 

Two 50-minute lesson plans were developed to meet the objectives within SBAE courses. 
One lesson was titled “How does ice cream get to our table?” and was aligned with The National 
Council for Agricultural Education’s (2015) Career Pathway Content Standards AS.01 (Analyze 
historic and current trends impacting the animal systems industry), FPP. 03 (Select and process 
food products for storage, distribution and consumption), and FPP.04 (Explain the scope of the 
food industry and the historical and current developments of food products and processing). This 
lesson was designed to be taught in introductory agriculture courses and food science courses. For 
SBAE programs with multiple agricultural mechanics courses, a lesson plan titled “Repairing an 
Extension Cord” was created, and aligned with The National Council for Agricultural Education’s 
(2015) Career Pathway Content Standards PST.01 (Apply physical science principles and 
engineering applications to solve problems and improve performance in AFNR power, structural 
and technical systems), PST.02 (Operate and maintain AFNR mechanical equipment and power 
systems), and PST.03 (Service and repair AFNR mechanical equipment and power systems). 
Lessons each included a full materials and resources list, intended student outcomes and learning 
objectives, an interest approach with guiding questions, a lecture with PowerPoints and student 
worksheets, a scripted demonstration with guiding questions, a student activity with guiding 
questions, and a summary activity. Lesson plans were evaluated for face and content validity by a 
panel of experts in teaching and learning and curriculum development within agricultural 
education. One researcher observed each instance of guest instruction to confirm fidelity of 
treatment, both within attire and the lesson delivery.  

Instrumentation 

Following Morris et al.’s (1996) procedure for evaluating teacher attire, we used a 
combined instrument to measure students’ perceptions of teacher credibility and homophily 
between themselves and the teacher. Teacher credibility was evaluated via 15 items with five-point 
bipolar descriptors. Five constructs are related to teacher credibility, and each were evaluated with 
the following descriptors: competence (expert/inexpert, reliable/unreliable, qualified/unqualified), 
character (selfish/unselfish, kind/cruel, sympathetic/unsympathetic), sociability 
(friendly/unfriendly, cheerful/gloomy, good-natured/irritable), composure (poised/nervous, 
relaxed/tense, calm/anxious), and extroversion (shy/outgoing, timid/bold, friendly/unfriendly) 
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(Morris et al., 1996). Previous analysis of internal consistency within constructs yielded .85 for 
competence, .86 for character, .76 for sociability, .91 for composure, and .80 for extroversion.  

The Measure of Perceived Homophily, which was developed by McCroskey, Richmond 
and Daly (1975) and updated in 1996 (McCroskey, McCroskey, & Richmond, 2007), was designed 
to measure perceived similarities between the source of information and the receiver (Rocca & 
McCroskey, 1999). The updated instrument measures three factors: attitude homophily, 
background homophily, and interpersonal attraction (McCroskey et al., 2007). Because of the 
necessity to maintain professional relationships between high school students and their teachers, 
we omitted questions related to interpersonal attraction from this study. Attitude homophily 
examines the perceived similarity between the attitudes of a source (in this case, the teacher) and a 
recipient (in this case, the student), and includes items such as, “This person shares my values.” 
Background homophily refers to the perceived similarity between the backgrounds between a 
source and a recipient, and includes items such as, “This person and I grew up in similar settings.” 
McCroskey et al.’s (2007) instrument included 17 items relating to attitude homophily and 10 items 
relating to background homophily. Their student-based tests of the instrument yielded internal 
consistency scores of .90 for attitude homophily and .84 for background homophily. 

A panel of experts in agricultural education evaluated the combined instrument for face 
and content validity. Based on their recommendations, slight modifications were made to the 
attitude and background homophily scales to reduce respondent fatigue and eliminate items thought 
to be ambiguous or not applicable. The modified instrument yielded 10 items measuring attitude 
homophily and 7 items measuring background homophily. 

A pilot test with 12 university freshmen was conducted to evaluate the validity and 
reliability of the combined instrument. Students were asked to view provided images of two 
individuals when completing the instrument. One image displayed a young, Caucasian male 
wearing jeans, a flannel shirt, boots, and a baseball hat while standing in a field, with his hands in 
his pockets. The other image displayed a young, Caucasian male wearing a large black jacket with 
a hood and sweatpants, gesturing aggressively to the camera, in a street with similarly dressed and 
mannered males behind him. The pilot test yielded internal consistency scores of .87 for attitude 
homophily and .88 for background homophily. Internal consistency scores for constructs within 
source credibility were as follows: .68 for competency, .95 for character, .77 for composure, .91 
for extroversion, and .97 for sociability. Overall reliability for source credibility was .94. Divergent 
validity was calculated using dependent samples t-tests to assess perceived credibility and 
homophily between pilot test respondents and the individuals in the two provided images. 
Significant differences were found in all three areas; for attitude homophily, t(11) = 8.07, p < .005; 
for background homophily, t(11) = 2.65, p = .023; and for credibility, t(11) = 3.26, p = .008, 
indicating high construct validity within the instrument. 

Data Collection and Analysis 

The instrument was administered to students via paper and pencil at the conclusion of each 
lesson. All sites yielded a 100% response rate. Data was analyzed via descriptive statistics, between 
treatment groups within each site. The magnitude of differences between groups were calculated 
and interpreted via effect sizes (Cohen, 1988).  

Case A 

Case A included three Survey of Agriculture classes at a high school in a town of 35,000 
residents. The high school teaches approximately 4,000 students in grades nine through 12. Within 
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the two-teacher agriculture program, consisting of one male agriculture teacher in the final ten years 
of his teaching career and one female agriculture teacher in the middle of her teaching career, the 
Survey of Agriculture courses are taught by the female agriculture teacher. After random 
assignment of treatments to classes, the male guest instructor taught the “How does ice cream get 
to our table?” lesson in business professional attire to a class of 13 students, in business casual attire 
to a class of nine students, and in casual attire to a class of 15 students.  

Case B 

Case B included two Survey of Agriculture classes and two Agricultural Mechanics classes 
at a high school in a town of approximately 3,200 residents. Approximately 600 students in grades 
nine through 12 are enrolled. The single-teacher SBAE program is led by a male agriculture 
teachers in the final five years of his teaching career. After random assignment of treatments to 
classes, the male guest instructor taught the “How does ice cream get to our table?” lesson in 
business professional attire to a Survey of Agriculture class of 11 students and in casual attire to a 
Survey of Agriculture class of 11 students. Additionally, the male guest instructor taught the 
“Repairing an extension cord” lesson in business professional attire to an Agricultural Mechanics 
class of 16 students and in casual attire to an Agricultural Mechanics class of 10 students.  

Case C 

Case C included three Survey of Agriculture courses at a high school at the outskirts of a 
larger city of approximately 500,000 residents. The high school enrolls 533 students in grades 10 
through 12. The two-teacher SBAE program is led by two male teachers, one in the middle of his 
teaching career and the other in the final 10 years of his career. After random assignment of 
treatments to classes, the female guest instructor taught the “How does ice cream get to our table?” 
lesson in business professional attire to a class of 13 students, in business casual attire to a class of 
14 students, and in casual attire to a class of 13 students.  

Case D 

Case D included two Food Science courses and two Survey of Agriculture courses at a high 
school serving a town of close to 2,500 residents. The high school enrolls approximately 400 
students. The two-teacher SBAE program includes one female agriculture teacher entering the 
middle of her teaching career and one male agriculture teachers entering the final 10 years of his 
teaching career. After random assignment of treatments to classes, the female guest instructor 
taught the “How does ice cream get to our table?” lesson in business professional attire to a Food 
Science class of six students and a Survey of Agriculture class of 10 students. She also taught the 
same lesson in casual attire to a Food Science class of 14 students and a Survey of Agriculture class 
of 25 students.  

Results 

Case A 

Students experiencing the lesson wherein the guest instructor wore business professional 
attire reported the most favorable perceptions of the instructor’s credibility (see Table 2). The guest 
instructor received the highest scores in attitude and background homophily from the group who 
saw him wear business casual attire. The instructor received the lowest scores in each area when 
dressed casually, but the difference between scores was as low as .01. Effect sizes were calculated 
via partial eta squared; the effect size for attitude homophily was .06, for background homophily 
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was .02, and for credibility was .04. According to Cohen (1988), each of these effect sizes is 
negligible.  

Table 2  

Mean Scores on Students’ Perceptions of Guest Instructors’ Attitude Homophily, Background 
Homophily, and Source Credibility for Each Treatment within Case A 

 Attitude Homophily Background Homophily Source Credibility 

Business Professional 3.39 3.05 4.31 

Business Casual 3.40 3.14 4.07 

Casual 3.21 3.01 4.06 

 

Case B 

Agricultural Mechanics Classes. 

Students experiencing the lesson when the guest instructor wore casual attire indicated 
higher attitude and background homophily with the instructor than those that engaged with the 
guest instructor while he wore business professional attire (see Table 3). Additionally, the guest 
instructor was perceived as more credible when wearing casual attire than when wearing business 
professional attire. Effect sizes were calculated using Cohen’s d, attitude homophily and credibility 
yielded high effect sizes (Cohen, 1988), with scores being .79 and .93, respectively. Background 
homophily yielded a small effect size of .21.  

Table 3 

Mean Scores on Students’ Perceptions of Guest Instructors’ Attitude Homophily, Background 
Homophily, and Source Credibility for Each Treatment within the Agricultural Mechanics Courses 
in Case B 

Attire Attitude Homophily Background Homophily Source Credibility 

Business Professional 2.73 3.01 3.71 

Casual 3.45 3.10 4.38 

 
Survey of Agriculture Class. 

Students experiencing the lesson when the guest instructor wore business professional 
attire indicated higher perceptions regarding attitude homophily, background homophily, and 
credibility of the instructor than did students experiencing the lesson with the casually dressed guest 
instructor (see Table 4). Effect sizes were calculated using Cohen’s d, and were negligible, with 
attitude homophily scoring .08, background homophily scoring .18, and credibility scoring .05.  
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Table 4  

Mean Scores on Students’ Perceptions of Guest Instructors’ Attitude Homophily, Background 
Homophily, and Source Credibility for Each Treatment within the Survey of Agriculture Courses 
in Case B 

Attire Attitude Homophily Background Homophily Source Credibility 

Business Professional 2.90 3.03 4.10 

Casual 2.85 2.90 4.05 

 

Case C 

Students experiencing the lesson when the instructor dressed in business casual attire noted 
highest perceptions on all three constructs (see Table 5). The instructor received the lowest scores 
in both homophily constructs when dressed casually, but received the lowest source credibility 
scores when dressed in business professional attire. Effect sizes were calculated using partial eta 
squared; attitude homophily revealed a negligible effect size of .04, background homophily 
revealed a similarly negligible effect size of .09, and credibility revealed a slightly higher, yet still 
negligible effect size of .17.  

Table 5  

Mean Scores on Students’ Perceptions of Guest Instructors’ Attitude Homophily, Background 
Homophily, and Source Credibility for Each Treatment in Case C 

Attire Attitude Homophily Background Homophily Source Credibility 

Business Professional 3.08 3.05 3.80 

Business Casual 3.29 3.07 4.41 

Casual 2.85 2.90 4.05 

 
Case D 

Students experiencing the lesson when the guest instructor wore business professional 
attire reported highest perceptions of attitude homophily and source credibility (see Table 6). 
However, students perceived the greatest background homophily with the guest instructor when 
she wore casual attire. Effect sizes were calculated using Cohen’s d, and yielded small effect sizes 
for attitude homophily (.25) and credibility (.38), and a medium effect size for background 
homophily (.56).   
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Table 6  

Mean Scores on Students’ Perceptions of Guest Instructors’ Attitude Homophily, Background 
Homophily, and Source Credibility for Each Treatment in Case D 

Attire Attitude Homophily Background Homophily Source Credibility 

Business Professional 3.22 2.68 4.07 

Casual 3.09 2.91 3.75 

 

Conclusions and Recommendations 

Within Case A and C, the guest instructor received highest scores in both forms of 
homophily when dressed in business casual attire. Within Case C, he was also viewed as most 
credible when wearing business casual attire. However, within Case A, he was viewed as most 
credible when wearing business professional attire, which supports previous studies that concluded 
more professional attire led to increased student perceptions of teacher credibility (Butler & Roesel, 
1989; Carr et al., 2009; Lukavsky et al., 1995, Morris et al., 1996). 

Case B included two separate groups; one taught students about ice cream production in 
Survey of Agriculture Classes, while the other taught students how to repair extension cords in 
Agricultural Mechanics classes. While these students had the same background elements 
influencing their expectations of agriculture teachers, their perceptions of the same guest instructor 
were opposite one another. Agricultural Mechanics students perceived the guest instructor as most 
like them in both background and attitude and most credible when he was dressed in casual attire. 
Alternately, the Survey of Agriculture students perceived the guest instructor as most like them in 
both areas of homophily and most credible when he was dressed in business professional attire. 
These findings suggest that as occupational roles shift, so do students’ expectations of agriculture 
teachers’ attire (Workman & Freeburg, 2010). Gordon (2010) recommended that teachers dress in 
a manner that displays the teacher’s ability and willingness to participate in occupational practices; 
the findings herein support this recommendation.  

Case D was the only one wherein students’ perceptions of the guest instructor’s attitude 
and background homophily differed. Business professional attire yielded the highest attitude 
homophily scores, while casual dress yielded the highest background homophily scores. 
Perceptions of credibility were found to be highest among students engaging with the instructor 
when he was dressed in business professional attire. While these findings, in part, support those of 
previous studies associating high credibility with professional attire (Burler & Roesel, 1989; Morris 
et al., 1996; Shoulders et al., 2017; Workman & Freeburg, 2010), students’ differing perceptions 
of attitude and background homophily may imply that students feel they share similar values as the 
professionally-dressed agriculture teacher, but may not feel as though their backgrounds are like 
those of the credible agriculturalist. The theory of occupational aspirations posits that misalignment 
between one’s self-concept and occupational image can cause elimination of the occupation as a 
career option (Gottfredson, 1981), suggesting these students may struggle to see themselves as 
capable of following in the occupational footsteps of their agriculture teacher. 

Students perceptions in all three areas differed between cases, as did the effect sizes of each 
of the scores. These findings support the tenets of EVT; previous experiences with teachers in 
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school based agricultural education programs shape students’ perceptions of what a credible 
agriculture teacher looks like (Burgoon & Hale, 1988). Therefore, teachers should carefully 
consider their attire, as they play a role in shaping students’ perceptions of those within AFNR 
careers. Further, their attire can influence whether students perceive AFNR occupations as 
compatible with their own concepts of self (Gottfredson, 1981).  

When offered as an option, business casual attire produced highest scores most frequently. 
Additionally, business casual attire allows teachers to reach a “middle ground” between 
professional and casual attire, both of which have been shown to elicit negative perceptions among 
students in differing areas, and allows teachers to participate in the classroom responsibilities of 
the teacher as well as the occupational tasks of the agriculturalist. Lastly, business professional 
attire aligns with societal expectations of professional or scientific agricultural careers. These 
conclusions lead to our most definitive recommendation: SBAE teachers should dress in business 
casual attire when the educational situation allows. While specific lessons within agricultural 
contexts will require sartorial exceptions, business casual attire provides an avenue through which 
students can see themselves as professional agriculturalists and teachers can be perceived as 
credible, without one sacrificing the other. Finally, consistency among agriculture teacher dress can 
lead to higher, more consistent expectations regarding agriculture teachers as professional 
educators.  
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Evaluating First Year Agriculture Teachers’ Use of 
Reflection  

Amanda Meder1, Scott Smalley2 & Michael Retallick3 

Abstract 

Reflection is a useful tool which improves teaching approaches; however, many first-year teachers 
do not appear to reflect upon their instructional plans (McAlpine & Weston, 2000). Prior research 
has indicated preservice teachers are not utilizing the acquired reflective approaches learned 
throughout the teacher preparation program (Hatton & Smith, 1995; Kagan & Tippins, 1992; 
Reynolds, 1993). It is believed teachers fail to implement reflective practice in their professional 
practice because they have not acquired the pedagogical knowledge to effectively reflect (McAlpine 
& Weston, 2000). The primary purpose of this study was to determine if beginning agricultural 
education teachers employed a systematic approach of reflection, determine what components of 
the teacher preparation program aided in learning, how to reflect, and to examine first-year 
teachers’ gratification with the reflective approaches learned from Iowa State University 
agricultural education teacher preparation program. The study drew on the theoretical framework 
of John Dewey and Donald Schon in support of reflection throughout an educator’s professional 
teaching career. This qualitative study consisted of phone interviews with six first-year secondary 
teachers who graduated from the teacher preparation program. All first-year teachers employed a 
systematic reflection approach and preferred the following approaches to reflection: written 
reflection, verbal reflection, or through internal dialogue. First-year teachers indicated they 
learned how to reflect from student teaching, the tuning protocol process, and in core classes. 
However, they indicated preservice teachers need more exposure to reflection during their student 
teaching experience and throughout coursework.  

Keywords: preservice teachers; first-year teachers; reflection; instructional planning; lesson plan 
development  

Author’s Note: This paper is a product of the Iowa Agricultural and Home Economics Experiment 
Station, Ames, Iowa. Project No. IOWO3813 and sponsored by Hatch Act and State of Iowa funds. 

Introduction 

Hatton and Smith (1995) acknowledged John Dewey as the primary theoretician to initiate 
the concept of reflection as a problem-solving process. John Dewey (1933) believed individuals do 
not learn from an experience but learn from reflecting upon the experience. Dewey (1933) distinctly 
defined reflection as “active, persistent, and careful consideration of any belief or supposed form 
of knowledge in the light of the grounds that support it and the further conclusions to which it tends 
to constitute reflective thought” (p. 118). John Dewey (1933) terms reflection as a meaning-making 
process in which the learner transitions between old experiences to new experiences by making 
connections between the two experiences. The connection between these experiences engages 
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learners with the instructor throughout the teaching-learning interaction. The relevance of reflection 
for teachers is associated with their understanding and practice within the classroom. Previous 
research suggests how closely connected reflection is with a practitioner’s understanding and 
development of their professional practice (Schon, 1983).   

One emphasis of a preservice teachers’ professional practice is the development of the 
teacher into an instructional planner (Baylor & Kitsantas, 2005) because the common goal is to 
produce reflective practitioners within the field of education (Goldsby & Cozza, 1998; Barry & 
King, 1998). Novice teachers have a major concern with designing and developing lesson plans 
(Greiman & Bedtke, 2008; Veenman, 1984). Teacher preparation programs utilize reflective 
teaching to promote growth in developing and employing instructional plans through self-
evaluation (Calderhead, 1987). Preservice teachers who learn how to reflect will be able to identify 
their strengths and weaknesses in instructional planning. Dewey (1933) indicated the practice of 
reflection allows the learner to come to the realization of what is lacking. Additionally, Epler, 
Drape, Broyles, and Rudd (2013) found that utilizing a reflective process within preservice 
teacher’s practicum experience (i.e., student teaching), assisted student teachers to identify issues 
within their instructional plans and helped them reflect upon those problems to determine solutions 
and implement those changes. Using reflective practice maximizes the effectiveness of 
instructional plans within the teaching-learning interaction process.   

Preservice teachers utilize various methods of reflection to build upon their experiences 
through self-reflection. Self-reflection is the process an individual goes through to deliberate one’s 
behaviors and actions (Lew & Schmidt, 2011).  Numerous authors of teacher preparation texts 
indicated several reflective strategies to assist preservice teachers in becoming better reflectors: 
journaling, reflective teaching, peer teaching, and case studies (Calderhead, 1987; Hatton & Smith, 
1995; Yost, Sentner, Forlenza-Bailey, 2000). Greiman and Covington (2007) revealed agricultural 
education preservice teachers preferred to utilize verbal means as a source to reflect upon their 
experiences rather than written reflection. However, one reflective practice is journal writing within 
a teacher preparation program instead of oral reflection (Risko, Roskos, & Vukelich, 2002). 
Preservice teachers engage in initial field experiences and/or practicum, afterwards providing a 
reflective written report over their observations and learning they experienced (Greiman & 
Covington, 2007). Initial field experiences and/or practicum provide their university supervisor(s) 
with knowledge gained and skills learned throughout their experiences.  

On the contrary, Webb (1999) indicates written journals or self-reflection is ineffective 
without verbal reflection because preservice teachers are not motivated to challenge their own 
thinking. John Dewey (1910) argued reflection needs to happen within a community because 
expressing yourself to others will shed light on the strengths and weaknesses of one’s ideas. Other 
researchers (Greiman & Cogington, 2007; Hill, 2005; Parsons & Stephenson, 2005) indicated 
verbal reflection supported and enhanced deeper cognitive thinking of preservice teachers’ 
practicum experience (i.e. student teaching). Ishler, Johnson, and Johnson (1998) indicated the 
amplified need to improve teaching aptitudes over reflection through additional professional 
development experiences within teacher preparation programs.   

One way to instill reflective practice within students is by utilizing the tuning protocol 
process during a preservice teacher’s practicum. Tuning protocol was developed by David Allen 
and Joseph McDonald as a form of collaborative reflection to redesign and evaluate teachers’ 
assessments and instructional plans; which improves teaching competences (Easton, 1999). Easton 
(2009) defined the tuning protocol as a formalized process where teachers develop a lesson plan to 
be implemented within the classroom. During the tuning protocol process, teachers receive critical 
feedback from peers to fine-tune their lesson and become better instructional planners. Recently, 
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the modified tuning protocol process has been found to be effective with preservice teachers in 
agricultural education during their practicum experience (Down, Paulsen, & Clark, 2015; Paulsen, 
Clark, & Anderson, 2015). Regardless of what approach students utilize to reflect, the reflective 
process is helpful to assist students in recognizing ways to improve their teaching methods (Epler 
et al., 2013).  

Education practitioners stated reflection is a useful tool for improving teaching methods, 
but it has been apparent that many novice teachers do not reflect upon their instructional plans 
(McAlphine & Weston, 2000). Research has correspondingly suggested preservice teachers do not 
typically utilize the acquired reflective practice techniques developed in teacher preparation 
programs and after student teaching (Hatton & Smith, 1995; Kagan & Tippins, 1992; Reynolds, 
1993). McAphine and Weston (2000) believed teachers fail to reflect upon their practice because 
they do not have the acquired knowledge base of the pedagogy to properly reflect. Rodgers (2002) 
pointed out many teacher preparation programs say they are teaching preservice teachers how to 
reflect, but this component tends to be missing when exploring those programs. Baylor and 
Kitsantas (2005) indicate instructional planning can be difficult for novice teachers because they 
are not provided with regular critical feedback from colleagues. Reflection can be enhanced when 
novice practitioners are able to utilize a community of peer collaborators (Lave & Wenger, 1991). 

Reflecting upon a practitioner’s practice enriches observational skills and self-esteem 
(Heinrich, 1992), improves cognitive thinking abilities (Greiman & Cogington, 2007; Hill, 2005; 
Parsons & Stephenson, 2005; Moon, 1999), diminishes practitioners stress levels (Hill, 2005), 
increase self-perception towards accomplishing tasks (Sobral, 2000), and improves the ability to 
transfer knowledge into different teaching methods along with deepening the understanding of 
subject matter (Shulman, 1986). Kullman (1998) believed: “reflection will lead to a greater 
awareness among student teachers of what constitutes appropriate pedagogic practice and will lay 
the foundations for development, a process which will be ongoing throughout their teaching 
careers” (p. 471).  

Hatton and Smith (1995) identified numerous obstacles which obstruct preservice teachers 
from learning and retaining reflective approaches learned within a teacher preparation program. 
Some of these obstacles include preservice teachers’ pre-notions conceptualization of teaching, 
inadequate amount of time to develop reflective practices, and preservice teachers undermined the 
reflection process because they do not know how peers will perceive their thoughts.  

Hatton and Smith (1993) indicated the need for longitudinal research studies that follow 
preservice teachers into their first-year of teaching upon graduation. Hatton and Smith (1993) 
pointed out this would determine if first-year teachers are retaining reflective approaches learned 
within the teacher preparation program, continuing to develop those reflective practices, or lost the 
act of reflecting upon oneself. Within the field of agricultural education, limited research has been 
conducted in determining if preservice teachers utilize reflective approaches learned within an 
agricultural education teacher preparation program, throughout their beginning teaching careers 
(Hatton & Smith, 1993). 

Theoretical Framework 

 
This study’s theoretical framework is based off the work of Schon, The Reflective 

Practitioner (1983) and Educating the Reflective Practitioner (1987) and Dewey (1933) How We 
Think to support the examination of novice teacher’s reflective methods during their first-year as a 
beginning teacher within the field of agricultural education. Schon (1983) argues that reflection is 
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an essential component of a teacher’s professional practice. The development of teachers requires 
the ability to recognize problems and through the utilization of continuous reflection throughout 
one’s practice (Schon, 1983, 1987). A practitioner’s intelligence is the result of the magnitude of 
one’s reflection (Dewey, 1933). 

Schon’s (1983) previous research on reflection suggests two primary types of reflection as 
depictured in figure 1: reflection-in-action and reflection-on-action. Reflection-in-action 
(contemporaneous reflection) suggests practitioners think about the reason why they perform their 
actions during the exact moment these actions are carried out (Schon, 1983). Schon (1983) alludes 
as the unexpected experience happens, reflection instantaneously occurs, and the practitioner 
reflects what the potential outcome of the action will be and the action itself. Similarly, Thompson 
and Pascal (2012) indicated reflection-in-action is the manner which a practitioner brings forth their 
foundational knowledge during the given experience. In contrast, Schon (1983) further specifies 
reflection-on-action (retrospective reflection) occurs after the experience. Upon completion of the 
experience, the practitioner reflects later.  

John Dewey (1910) argues reflection should happen within a community because 
collaboration actively confirms meaning and encourages deeper thinking. Martin and Double 
(1998) believe collaborative reflection allows pre-service teachers to improve their teaching skills 
and approaches while helping pre-service teachers discover the ineffective instructional plans. 
Nicholson and Bond (2003) point out reflecting in a community allows teachers to deepen their 
knowledge base and understanding to the next level through analysis, application, and evaluation.  

Reflection-in-action, reflection-on-action, and collaborative reflection are all reflective 
approaches taught in the agricultural education teacher preparation program. Valli (1997) 
campaigned for teacher program programs to develop and implement reflective methods within the 
program to extend preservice teacher’s reflective capacity. This fact-finding study was necessary 
to better understand if the agricultural education teacher certified graduates are applying reflection 
approaches within their practice and which methods of reflection they are using.  

Purpose and Objectives 

The primary purpose of this case study was to determine if these preservice teachers utilize 
reflection approaches learned during their first-year as a beginning teacher and what reflective 
approaches learned from Iowa State University teacher preparation program are being used in their 
first-year as a teacher. 

The following research objectives guided the study:  

1. Determine if beginning agriculture teachers employed an approach of reflection as it relates 
to their instructional plans.  

2. Determine what components of the teacher preparation program aided in learning how to 
reflect upon their professional practice.   

3. Examine first-year teachers’ gratification with the reflective approaches learned from the 
universities agricultural education teacher preparation program. 

The American Association for Agricultural Education (AAAE) National Research Agenda 
Priority Area 4: Meaningful Engaged Learning in All Environments indicated the need for 
agricultural education teachers to “determine the best way to teach and distribute agricultural 
information to students for optimal long-term retention” (Edgar, Retallick & Jones, 2016, p. 39). 
This priority aligns with The Interstate Teacher Assessment and Support Consortium (InTASC) 
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core teaching standards. Standard 9: Professional Learning and Ethical Practice states “the teacher 
engages in ongoing professional learning and uses evidence to continually evaluate his/her practice, 
particularly the effects of his/her choices and actions on others (learners, families, other 
professionals, and the community), and adapts practice to meet the needs of each learner” (Council 
of Chief State School Officers, 2013, p. 41).  

Methodology 

To address the above research objectives, we selected a qualitative observational case study 
research method. A case study is defined as an in-depth holistic description and analysis of a 
bounded system (Merriam, 2009). Merriam (2009) further specifies the characteristics of a case 
study which is symbolized as a circle: “the heart is the focus of the study, while the circle defines 
the edge of the case: what will not be studied” (p. 27). Merriam means the focus of the research is 
bounded with limits. Within this observational case study, we selected first-year agricultural 
education teachers who graduated from the Department of Agricultural Education and Studies 
teacher preparation program at Iowa State University as the boundary of the case.  

Sample 

Per Merriam (2009), this case study used a purposive sampling because this sampling 
technique allowed the researchers to assemble teachers based on specific characteristics. Purposive 
sampling produces informants whom conform to a set of criteria needed to conduct the study 
(Copper & Schindler, 2003). The criteria for selecting participants in this research study are the 
following: 

1. Individuals who are first-year agricultural education teachers at a secondary school. 
2. Individuals whom graduated from Iowa State University. 
3. Individuals whom graduated from the Agricultural Education and Studies department 

teacher preparation program. 

The target population for this case study was all first-year agriculture teachers who were 
teaching in a secondary agricultural education program and had participated in the tuning protocol 
during student teaching. Creswell (2007) states results cannot generalized because the entire 
population is not represented, however valuable information can still be derived from the study. 
The researchers created pseudonyms for each teacher to aid in protecting their anonymity. 

The following procedures were established in selecting participants that best fit the criteria 
listed above. The researchers identified first-year agriculture teachers whom graduated from Iowa 
State University within the Iowa Ag Teachers Directory. The Directory provides each agricultural 
education teacher’s phone number and email. Every first-year teacher was emailed a flyer 
indicating our need for participants fitting the criteria. All respondents were used as our informants 
unless they did not match our criteria.  

Data Collection 

The participants were comprised of four females and two males who were first-year 
agriculture teachers and ranged in ages from 22-25 years old. All participants were traditional 
students. However, one student transferred into the teacher preparation program from a community 
college. All participants indicated this was their first full-time job acquired upon graduating with 
their agricultural teaching license. Moreover, a pair of teachers graduated with their master’s degree 
from Iowa State University immediately following their bachelor’s degree. One teacher attained 
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his/her teaching license during undergraduate program and the other teacher achieved his/her 
teaching license throughout their master’s degree. Five of the participants teach agriculture in Iowa 
and one participant teaches secondary agriculture courses in Illinois. All participants indicated they 
work for a secondary school in a rural community. Though, two teachers indicated they worked for 
a school district which combines two towns to make up a single program.  

Rigorous qualitative methods were used based on the recommendations of Creswell (2007) 
and Lincoln and Guba (1985). Data collection was approved by Institutional Review Board. The 
instrument developed for this case study was a phone interview protocol asking each participant 11 
open-ended questions focused on reflective practices used in their current teaching career, if it was 
learned from the teacher preparation program, and if they were gratified with the reflection 
approaches learned from the teacher preparation program. The developments of the questions asked 
throughout the interview were developed for the intended population of the study. Phone interview 
appointments were set up to establish a date and time to collect the desired data. Phone interviews 
were conducted at the convenience of the participant lasted approximately 30-40 minutes and were 
recorded with a basic audio-recording device.  

Rigor was ensured through the triangulation of the data at multiple data sources. The 
triangulated data pieces included data collection and researcher notes. Trustworthiness measures 
included confirmability, dependability, transferability, and credibility. Confirmability was sought 
through audit trail of raw data, data reduction and data analysis products. Dependability of the data 
was sought through independent researcher coding, coding checks between researchers after initial 
coding and at each level of abstraction. Transferability was enabled through the use of rich, thick 
descriptions of the participants and peer debriefing. Credibility was established through 
engagement and debriefing. 

Upon completion of the phone interviews, the researchers manually transcribed each audio 
recording. Transcripts were sent to each participant to validate the transcript in order to create 
validity and trustworthiness within the transcripts. This created validity by member check, as a 
form of triangulation (Creswell, 2007). Feedback provided by the participants improved the 
reliability of the findings in the case study. After the case study was completed, all audio recordings 
were destroyed to protect identity of the participants.  

Data Analysis 

To accomplish the objectives of the study; the researchers used Braun and Clark (2006) 
thematic analysis as a method to identify, analyze, and report themes within the transcripts. Data 
analysis involves reducing the data down to a manageable size in order to develop patterns or 
themes (Copper & Schindler, 2003). To identify recurring themes amongst the transcripts the data 
were analyzed in a six-phase process for each objective (Braun & Clark, 2006). The six-phase 
process includes: becoming familiar with the data, generating initial codes, searching for themes, 
reviewing themes, defining and naming themes and producing the report. 

Positionality 

The principal investigator was responsible for conducting interviews, transcribing data, 
coding, and academic writing of the case study. She is an American female without a teaching 
license, whom was the coordinator for the tuning protocol process. To limit any bias, the researcher 
asked each participant to expand upon their responses towards all questions related to learned 
reflective practices. This approach aided in eliminating any bias towards emphasizing the tuning 
protocol process by asking participants to share experiences; which ensured the researcher did not 
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jump to a conclusion. The principal investigator has a constructivist perspective as her 
epistemological lens.  According to this paradigm, researchers believe the nature of inquiry is 
interpretive and its sole purpose is to understand a phenomenon (Farzanfar, 2005).  Farzabfar 
(2005) indicates constructivists are naturalistic individuals whom tend to be non-manipulative or 
controlling.   

Findings 

Objective one sought to determine if agricultural education beginning teachers employed 
an approach of reflection as it relates to their instructional plans. Upon analyzing the transcripts 
and coding the data, the researchers found all first-year teachers whom participated in the study 
adapted a systematic approach of reflection over their instructional plans. Amongst the transcripts, 
three common themes were found: written reflection, verbal reflection, and internal 
dialogue reflection. However, most of the participants employed more than one way to 
reflect upon their lesson plans.  

Written Reflection 

Written reflection was the most common theme which emerged from the first-year 
agriculture teachers when reflecting upon their instructional plans. The primary reason why written 
reflection was being used by participants was to make notes on portions of their lessons.  
Specifically, notes were made by participants of areas that went well and areas which should be 
changed for the future.  Mary indicated: 

I constantly reflect on my teaching, every day and after every lesson. I would not 
say it is a very formal reflection. I primarily think through the lesson and identify 
things that went well and things that did not go so well. Then I make note of items 
for improvement in my lesson planner or directly on an activity sheet.  

To echo Mary’s statement, David indicated, “Most of my reflection comes from modifying 
my materials after I see how they could have been used better.” Thus, these statements would 
suggest first-year teachers are taking notes and modifying their instructional plans based on their 
observations over the experiences they had after teaching lessons. In further acknowledging this 
statement by David, James mentioned he employs a systematic reflection approach by taking notes 
over his instructional plans to create a more effective lesson plan: 

I keep a daily outline of my lesson plans, and an organized documents folder of 
every piece of material I have used in class. When I have time, which is not overly 
frequent, I make little notes on good and bad lessons. The second thing I do is not 
be afraid to make mistakes and admit them when appropriate. If I am not effective, 
and it is obvious that the kids are not being reached (blank stares, poor performance 
on small assessments, etc.), then I just say hey, this is not working, let’s try 
something new. Then I spend that night analyzing new ways to implement the 
material.  

Verbal Reflection 

The second emerging theme related to the instructional plans that beginning agriculture 
teachers employed was verbal reflection. First-year teachers indicated they utilize verbal reflection 
with an experienced educator such as a principal, teacher, or mentor to reflect upon their 
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instructional plans. This verbal reflection allows the teachers to enhance their classroom teaching 
by incorporating suggestions and recommendations. Sophia said: 

Most of my reflection is done with my mentor through the Grant Wood Area 
Education Agency (AEA). Since I do not often have time to journal we reflect 
verbally, and she provides notes covering what we reflect. She also is available to 
observe me teaching and take notes about specific observation. 

Sophia reflects upon her instructional plans by receiving critical feedback and observations 
from a mentor. This person can provide Sophia with beneficial criticism because most teachers do 
not want to challenge their own thinking. Mary also indicated, “In the past, I have reflected with 
my Principal as well as other teachers I have team taught with. Even then, these reflections were 
more verbal than written.” Reflecting with another individual seems to be the second most popular 
way to employ a systematic reflective approach during their first-year as an agriculture teacher.  

Internal Dialogue Reflection 

The final common theme amongst first-year agriculture teachers is internal dialogue. These 
teachers did not reflect by collaborating with experienced educators or by reflecting by taking notes 
over their instructional plans. After teaching their lesson plans, these educators used their internal 
dialogue as a tool for making sense and discovering what went well in their lesson plans and what 
needed improvement before teaching it again. Olivia stated, “I always cognitively break my lessons 
into three categories – what went well, did not, and what needs improvements. It helps me plan 
ahead for the next time - even if it is a whole semester or year away.” Emily adds, “I make goals 
and reflect after each month. The more specific the goal the more it actually gets accomplished.” 
These teachers are becoming internally aware and are reflecting on their lessons by mentally 
processing information and improving their lessons by generating self-feedback and/or creating 
future goals. 

Objective two sought to determine what components of the teacher preparation program 
aided in learning how to reflect upon their professional practice. While analyzing the open-ended 
questions, the researchers found two common themes which aided former student teachers, now 
first-year educators, in becoming better reflective practitioners: a) student teaching experience, and 
a sub-theme within the student teaching experience tuning protocol professional development 
event, and b) core courses. The researchers made the tuning protocol professional development 
event a sub-theme for the student teaching experience because this event happens during a 
preservice teacher’s practicum. 

Student Teaching 

Student teaching experience is the capstone course within the agriculture teacher 
preparation program. All students are required to student teach before attaining a teaching license. 
During their student teaching experience, preservice teachers are required to reflect on their 
experiences by journaling; along with gaining critical feedback over their instructional plans from 
their cooperating teacher and major professor(s) at Iowa State University. While student teaching 
Mary indicated: 

I believe being able to meet with my student teaching supervisor after a lesson 
(whether it was face to face or electronic) was the most beneficial as I received 
immediate feedback. As an agriculture teacher, themselves, the professor was able 
to give me ideas and critiques that were beneficial to me and my teaching. On the 
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other hand, I did not benefit as much from the one-sided reflections I wrote after 
presentations for other classes. This is because those reflections did not allow me 
to gather outside feedback which I believe to be more beneficial. 

To support Mary’s response, Sophia stated, “I think the most learning about lesson plan 
reflection happened during student teaching because I was able to see student’s reactions and 
assess their knowledge. More specifically my student teaching placement in New Zealand where I 
taught science allowed me to really reflect on lesson planning and get critical feedback from my 
coordinating teacher.” Again, David supports his fellow peers by asserting, “Student teaching was 
the most beneficial component to learn about reflective practice.”  

Tuning Protocol 

The sub-theme for student teaching identified the tuning protocol professional 
development event. The tuning protocol is a tool of collaborative reflection utilized during the 
student teaching experience. Preservice teachers come together face-to-face or the facilitator hosts 
a virtual meeting were student teachers utilize a systematic process to reflect upon their own 
instructional plans and provide critical feedback to peers about their lessons. Mary indicated, 
“Tuning protocol was something I completed during student teaching. I feel as though this had the 
most significant impact on my student teaching. I think this is because it is very structured reflection 
system and I really enjoyed getting new ideas from my peers/fellow student teachers.” In 
agreement, Sophia illuminates a statement about the tuning protocol process: 

It was great for feedback and considering lesson during student teaching. I have 
simply not taken the time to do it now as a teacher. I think this would be a much 
more useful tool if it is used for more than just during student teaching because I 
can hardly remember the process as we only did it at our student teaching meetings 
and I was in New Zealand for part of those events.  

James also thought: 

Tuning protocol was way more beneficial then I originally thought it would be. I 
dreaded having to take the extra time for these reflective sessions at first. However, 
after getting a chance to hear of successes and failures from other new teachers, I 
could reflect and adjust my lessons to be more effective. All student teachers 
should have to undergo tuning protocol, and they should always be able to select 
the student teachers that we want to reflect with to provide the most valuable 
experience. 

While most first-year teachers found the tuning protocol beneficial, some indicated the 
tuning protocol process has challenges with the timing and being realistic. Olivia said, “There was 
no immediate feedback which I did not like. By the time, you got the feedback, you were five lessons 
down the road from it. I think it is good practice, but it needs to be more immediate for it to be 
effective.”  

Mary also alludes:  

I have found tuning protocol to be beneficial because it has allowed me to think 
more critically about my teaching and lesson plan development. However, I do not 
believe tuning protocol is entirely realistic for teachers because we often do not 
have the time tuning protocol requires to reflect on our teaching. My reflections 
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typically last no more than a few minutes because that is usually all I have time 
for. 

Core Courses 

The final emerging theme for what has aided first-year teachers in learning reflective 
practices within the teacher preparation program were core courses. The university and the board 
of education examiners require specific courses to be passed to meet the requirements of obtaining 
a teaching license. Sophia indicated, “Within a university setting most of our reflection practice 
came from course work.” To align with Sophia’s thoughts, James specified, “Any course that 
allowed me to present a lesson, receive feedback, and then reflect, was beneficial to developing my 
reflective skills.” However, James believed: 

My best opportunities for reflection were after teaching a lesson. Many reflections 
in my curriculum and instruction (CI) course I thought were kind of pointless, 
because we were being forced to reflect on practices that did not fully pertain to 
the agriculture classroom or the tools/ strategies we planned on using. I did not, 
and still do not, see the value in reflecting on technology tools that I did not have 
enough time to fully experience because of time limitations, or on assessing student 
needs based off data pulled from a website without ever meeting the students. A 
reflection is only as valuable as the amount of information it is based on, and rarely 
did I feel that CI courses provided a good look at all aspects of the story, so to 
speak.  

Objective three sought to examine first-year teachers’ gratification with the reflective 
approaches learned from the agricultural education teacher preparation program. Upon analyzing 
the data, two common themes emerged: the need for exposure to reflective practices during the 
teacher preparation program and being content with reflective approaches learned. 

Need More Exposure 

More than half of the first-year teachers indicated they need more exposure relating to 
reflection. Olivia says, “More exposure. I do not know if that means writing more lesson plans 
based on the materials we learned in our elective classes so that they were more refined later or 
what. I just felt like I could write a great lesson and reflect on it - but it was never a series of lessons 
taught and we always focused on one at a time.” Additionally, David made apparent, “I wish there 
was more of a focus on making long term lesson plans and reflecting on what needs to be done to 
accomplish a long-term learning objective and less focus on making perfect one day lesson plans.” 

Thus, first-year teachers indicated they did learn reflective practices, but believe they need 
more exposure to fully encompass how to reflect long-term instead of on singular lessons. To 
support her peers, Sophia elucidates:  

I think it would have been more useful to gain more lesson plans (full units) in 
general so that when I started teaching I could have focused more on reflecting and 
improving myself instead of how I was going to teach. It is impossible to formally 
reflect when you must formulate what you will be teaching the next day/ week.  
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Effective Preparation 

The final emerging common theme indicated first-year teachers’ gratification with 
the reflective approaches learned from the agricultural education teacher preparation 
program, is that they are content with reflective approaches learned. James concludes:  

I gained a perspective of looking at the material through the eyes of the student. 
This was done a lot through getting feedback from professionals on my lessons. 
As a young teacher, you do not always know what to look for in a lesson, or how 
to improve it. Listening to professors and cooperating teachers is valuable to proper 
self-reflection. 

In support, Mary indicated: 

I learned how to reflect in an effective manner and generate ideas for future 
improvement. I also learned what an effective lesson must include and how to 
differentiate a lesson based on the types of students within the classroom. I really 
do believe the agriculture preparation program did well in helping me to reflect 
upon my lesson plans. The most valuable part was the fact that we received ideas 
from more than just one other person, but at least two other people via tuning 
protocol. The only critique I have is most teachers do not have a lot of time in their 
day to spend 15-30 minutes reflecting on one lesson.  

However, Mary proceeds to says, “What I would have liked is to practice more quick/short 
reflections, as this is more of the reality for busy teachers.”  

Conclusion, Recommendation, & Implications 

The premise of this study was to provide context associated with the reflective approaches 
used by first-year agriculture teachers, determine what components of the teacher preparation 
program aided in learning how to reflect upon their professional practice, and examine first-year 
teachers’ gratification with reflective approaches learned throughout the teacher preparation 
program. All participants provided a somewhat different perspective and/or experience as to how 
they currently apply reflective approaches, where they learned how to reflect, and if they were 
gratified with the reflective approaches learned throughout the teacher preparation program. The 
findings cannot be generalized beyond the participants because not all first-year agriculture 
teachers were represented, however valuable information can still be derived from the study 
(Creswell, 2007). 

The first issue examined in this study was whether first-year teachers employed an 
approach of reflection as it relates to their instructional plans during their beginning teaching career. 
All participants employed a systematic process to reflect upon their instructional plans. Three 
common themes were found: written reflection, verbal reflection, and internal dialogue reflection. 
Upon analyzing the findings, the researchers determined first-year teachers preferred to utilize 
written reflection rather than verbal reflection. This finding contradicts a prior research study 
conducted by Greiman and Covington (2007), which determined verbal reflection, was the utmost 
popular way for preservice teachers to reflect upon their practice. Granted more than half of the 
participants indicated they employed more than one approach to reflect upon their instructional 
plans. In connection with the conceptual framework, most participants reflected after the 
instructional plan was taught. This suggests a reflection-on-action thought process where teachers 
reflect after the experience to improve their practices in the future (Schon, 1983).  
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The second issue investigated was determining what components of the teacher preparation 
program aided in learning how to reflect upon their professional practice. Valli (1997) advocated 
for teacher preparation programs to develop strategies to support preservice teachers’ capacity to 
reflect upon their instructional plans. The researchers found two common themes and one subtheme 
amongst analyzing the interviews of all participants: student teaching, the tuning protocol process 
(sub-theme), and core classes are components of the teacher preparation program which aided 
participants on how to reflect upon their professional practice.   

Preservice teachers indicated their student teaching experience (practicum) as the most 
imperative factor when learning how to reflect upon their lesson plans. Participants specified 
gaining critical feedback from cooperating teachers and support from university professors aided 
them in learning how to reflect. This aligns with John Dewey’s (1910) argument that reflection 
should happen within a community. Collaboration confirms meaning and encourages individuals 
to think deeper. Additionally, tuning protocol allows for collaboration. A couple participants 
indicated the tuning protocol was helpful during the student teaching experience, but it lacks 
realistic expectations after graduation as professionals, they do not have the time to go through the 
entire tuning process after every lesson. Issit (2000) concludes practitioners lack the time to reflect 
and many educators’ hectic workplaces lack the application of reflective practices (Thompson & 
Pascal, 2012). 

The researchers discovered first-year teachers gained reflective skills and knowledge 
throughout the student teaching experience, within tuning protocol, and through core courses. The 
final issue examined first-year teachers’ gratification with the reflective approaches learned from 
the agricultural education teacher preparation program. Most participants indicated they needed 
more exposure to reflection. First-year teachers feel inadequate in learning how to reflect long-
term; more than reflecting on a singular lesson plan. Two participants detailed getting critical 
feedback from experienced educators is valuable when reflecting upon instructional plans 
throughout the duration of a teacher preparation program.     

Jay and Johnson (2002) believed teacher educators should implement different reflection 
activities during the practicum experience to assist preservice teachers in improving their reflective 
capabilities. This study should be shared with teacher preparation faculty to intentionally enhance 
reflection in their teacher preparation programs. We recommend teacher preparation programs 
implement more reflective activities before and during the student teaching experience. A modified 
tuning protocol should be introduced and implemented throughout a preservice teacher’s 
coursework prior to student teaching. The modified tuning could be a compressed version of the 
tuning protocol process instead of a full discourse. This is especially true in core classes, which 
was indicated as the preferred primary source of learning reflective practice over any other required 
courses. Not only does more collaborative reflection need to occur; but more exposure to reflection 
over instructional plans should happen throughout a series of lessons instead of just one singular 
lesson plan at a time. Throughout the duration of the teacher preparation program, preservice 
teachers need to learn how to reflect with a process that is quick, convenient, and manageable.  

We recommend teacher preparation programs develop easier tools to reflect upon one’s 
professional practice. Potentially, this could help first-year teachers who lack the time to reflect on 
lessons and a busy workplace environment which lacks the application to produce a reflective 
practitioner. Reflective approaches learned throughout a teacher preparation program should be 
made a priority in all teacher preparation institutions to produce better practitioners. Experienced 
educators can provide beginning teachers with critical feedback and knowledge over their lesson 
plans.  In addition, developing reflective practice is a developmental process for most people. It is 
recommended the teacher education program approaches reflective practice as a developmental 
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process by introducing it early in the program and continue to develop it throughout started with 
guided reflection. 

Future studies should follow preservice teachers into their first-year of teaching to 
determine if they are retaining reflective approaches learned and if first-year teachers are trying to 
develop those reflective practices. This study was a preliminary investigation into reflective 
approaches utilized by first-year agriculture teachers. Future studies need to take place across 
different universities and expand beyond agricultural education into different disciplines. The data 
derived from other teacher preparation programs outside of the agricultural education realm could 
benefit teacher educators in teaching preservice teachers how to reflect upon their practice. 
Moreover, future research studies over reflective practices should be studied at a broaden approach.  
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Job Stress, Burnout, and Professional Development 
Needs of Mid-Career Agricultural Education Teachers 

Amy R. Smith1 & Scott Smalley2 

Abstract 

Retaining high quality school-based agricultural education teachers is a growing concern across 
the United States. This study focused on mid-career agricultural education teachers’ perceptions 
of job stress, burnout, job satisfaction, and professional development needs related to National 
Quality Program Standards for Secondary Agriculture Education (The National Council for 
Agricultural Education, 2009). The target population for this study was participants in the 2013 
NAAE eXcellence in Leadership for Retention (XLR8) professional development program. Overall, 
XLR8 participants indicated the highest levels of job stress related to Standard 2 – Experiential 
Learning and Standard 7 – Program Planning and Evaluation. Participants were least stressed 
over Standard 6 – Certified Agriculture Teachers and Professional Growth, which also ranked 
lowest in terms of desired professional development. The most sought-after area of professional 
development included Standard 2 – Experiential Learning and Standard 1 – Program Planning 
and Instruction. Findings suggest XLR8 participants experience “moderate” levels of burnout in 
each of three categories measured by the Maslach Burnout Inventory for Educators, however are 
generally satisfied with their job.  

Keywords: mid-career, agricultural education teachers, job stress, burnout, professional 
development, retention 

Author’s Note: This paper is a product of the Iowa Agricultural and Home Economics Experiment 
Station, Ames, Iowa. Project No. IOWO3813 and sponsored by Hatch Act and State of Iowa funds. 

Introduction 

Despite numerous rewards and benefits articulated through anecdotes and personal stories, 
teaching has been described as one of the most stressful professions of the 21st century (Kyriacou, 
2000). On top of daily teaching tasks, enhanced educational technology, increased student 
diversity, decreased school funding, and heightened accountability measures exacerbate stress 
among educators. Additionally, educators also face scrutiny from multiple stakeholder groups, each 
with its own perspectives and expectations (Fullan, 2001; Guglielmi & Tatrow, 1998; Patterson, 
Collins, & Abbott, 2004).  

The nature of school-based agricultural education further complicates this issue. Arguably, 
an agricultural education teacher is expected to fulfill a variety of roles in addition to those of a 
typical classroom teacher. As such, the workload of teachers in agricultural education extends 
beyond a typical teacher’s work week (Torres, Lawver, & Lambert, 2009). A study by Greiman, 
Walker, and Birkenholz (2005) determined agricultural teachers experience challenges that yield 
particular job stressors. Efforts to better understanding challenges and stressors may allow teacher 
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educators to better prepare program graduates for expectations of the profession. Failure to address 
these issues will likely lead to decreased career satisfaction and diminish an individual’s 
willingness or desire to remain in the classroom (Chenevey, Ewing, & Whittington, 2008).  

With consideration to teacher preparation, challenges and job stress, significant research 
has been conducted with entry-level, new, or beginning teachers. Often, Moir’s (1990) work 
identifying phases of first year teaching is cited as justification for induction or mentoring programs 
designed to guide new teachers through phases of anticipation, survival, disillusionment, 
rejuvenation, and reflection. Prior research has explored professional development needs of 
beginning agricultural education teachers, suggesting the need for professional development 
focused on classroom and behavior management (Joerger, 2002; Joerger & Boettcher, 2000). 
Additional studies (Birkenholz & Harbstreit, 1987; Edwards & Briers, 1999) also identified needs 
related to working with support groups and preparing for FFA events.  

Meeting needs of beginning teachers in agricultural education is an essential consideration 
when addressing the supply and demand issues which seem to plague the profession. However, 
could it be that others within the profession are being overlooked? Might a gap exist in the support 
provided to agricultural education teachers beyond the induction period? If so, what efforts might 
assist in meeting the needs of these individuals? Priority six of the American Association of 
Agricultural Education (AAAE) National Research Agenda identifies the important role that 
agricultural and extension educators play in ensuring Vibrant, Resilient Communities (Roberts, 
Harder, & Brashears, 2016). Particularly, issues including resiliency and burnout must be addressed 
to retain leaders in agricultural education (Graham, Arnold, & Jayaratne, 2016).  

Conceptual Framework 

Outside of agricultural education, various stages of teachers’ professional life cycles have 
been researched for quite some time (Fessler, 1985; Huberman, 1989; Moir, 1990; Steffy & Wolfe, 
2001; White, 2008). Fessler’s career cycle model for teachers includes the following stages: pre-
service, induction, competency building, enthusiastic and growing, career frustration, stable and 
stagnant, career wind-down, and career exit. Fessler’s model also incorporates two additional 
considerations – personal environment and organizational environment. Huberman categorized the 
life cycle of teachers differently, narrowing them into three primary categories (novice, mid-career 
and late-career) aligning with 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). An additional model proposed by Steffy and Wolfe 
suggests similar stages, including novice, apprentice, professional, expert, distinguished, and 
emeritus. As teachers progress through the respective career stages, they either enter a renewal or 
withdrawal cycle (Steffy & Wolfe, 2001).  

To retain teachers and ensure a positive trajectory through the career cycle, opportunities for 
professional development, support and renewal must be provided. In fact, Steffy and Wolfe’s 
(2001) model is rooted in transformative learning and emphasizes the importance of the reflection-
renewal-growth cycle. Specifically, they offer the following:  

One of the basic tenets of transformative learning (Mezirow, 1991, xiii) is that "not 
so much what happens to people but how they interpret and explain what happens 
to them that determines their actions, their hopes, their contentment and emotional 
well-being, and their performance.” … The Life Cycle Model is an application on 
Mezirow’s transformation theory. As teachers progress throughout their careers, 
they can engage in transformational processes including critical reflection on 
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practice, redefinition of assumptions and beliefs, and enhanced self worth. Or they 
can disengage from the work environment as a source and stimulation for new 
learning and begin the gradual decline into professional withdrawal (Steffy & 
Wolfe, p. 17). 

According to Berman (2004), “Talented teachers will not last long in a culture that 
undermines or is neutral to their needs and interests, leaves them isolated, or fails to promote their 
growth” (p. 118). While Berman’s work is focused on recruitment and retention of teachers into a 
particular school district, multiple applications exist for the agricultural education profession as 
well. He suggests a “critical period” exists for teachers with 4-6 years of experience, when they 
decide whether or not to continue in the field of education (Berman, p. 133). Earlier and more 
challenging professional development, the opportunity for leadership roles, and deeper dialogue 
with colleagues are cited as ways to increase commitment to a school district and profession. 

Historically, many professional development programs in agricultural education have 
focused only on early career teachers. State mentoring or induction programs, regional new teacher 
workshops, and the National Association of Agricultural Educators (NAAE) Teacher Turn the Key 
program provide excellent resources and support for beginning agricultural educators. More 
recently, however, NAAE (2016) has begun to acknowledge the varying needs that exist among 
school-based agricultural education teachers as a result of career life cycle (see Figure 1) and offer 
customized professional development.  

 

Figure 1. NAAE (2016) Ag Teacher’s Life Cycle. 
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In recent years, NAAE and state agriculture teacher associations have begun to offer 
targeted professional development for mid- and late-career agricultural education teachers. 
Specifically, for mid-career teachers, NAAE (2016) suggested professional development should 
focus on further developing pedagogical and technical skills, recognizing achievements, assisting 
teachers generate support from local decision-makers, develop teacher leaders by providing 
leadership opportunities, and support teacher wellness and work-life balance. For late-career 
agricultural education teachers, NAAE is committed to presenting new challenges, developing 
capacity for mentoring, and providing opportunities to become national leaders. 

In response to a lack of available professional development specifically designed for mid-
career agricultural education teachers, in 2013, NAAE developed an institute called eXcellence in 
Leadership for Retention (XLR8). This program was designed to meet the needs of agricultural 
education teachers with 7 to 15 years of teaching experience. Research regarding this initiative will 
better enable state and national leaders and teacher educators to identify professional development 
needs of agricultural teachers in this particular career stage; responding to needs identified will 
likely increase agricultural education teacher resiliency and decrease burnout.  

Purpose/Objectives 

The purpose of this study was to describe perceived job stress, burnout, and professional 
development needs of mid-career agricultural education teachers. The following objectives were 
identified to guide this research: 

1. Describe the demographic characteristics of secondary agricultural education teacher 
participants in the 2013 NAAE eXcellence in Leadership for Retention (XLR8) 
professional development program.  

2. Determine XLR8 participants’ current level of job stress related to National Quality of 
Program Standards for Secondary Agriculture Education (The National Council for 
Agricultural Education, 2009). 

3. Identify XLR8 participants’ perceived needs for professional development and support, as 
aligned to the National Quality Program Standards (NQPS) for Secondary Agriculture 
Education (The National Council for Agricultural Education).  

4. Determine the degree of burnout experienced by mid-career agricultural education teachers 
participating in XLR8. 

5. Determine the level of job satisfaction of mid-career agricultural education teachers 
participating in XLR8. 

Methods/Procedures 

The target population of this descriptive study consisted of agricultural education teachers 
with 7-15 years of teaching experience, who applied for and were accepted into the 2013 NAAE 
XLR8 professional development program for mid-career agricultural education teachers (N=20). 
National Association of Agricultural Educators staff provided a reliable frame, consisting of names 
and contact information for each of the participants. The authors acknowledge that because this 
study focused on mid-career agricultural education teachers who were willing participants in a 
national professional development program, findings may not be representative of all mid-career 
agricultural education teachers.  

A census was conducted, given the small number of XLR8 participants and the ease of 
contacting participants via email to encourage participation. An online instrument was developed 
and distributed via email using Qualtrics. In addition to demographics, the instrument consisted of 
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three primary components: Job Stress and Professional Development Needs based upon the 
National Quality Program Standards (NQPS) for Secondary Agricultural Education (The National 
Council for Agricultural Education, 2009), Burnout, and Job Satisfaction. Each of the three 
components of the instrument is further outlined below. 

Job Stress and Professional Development Needs (Based Upon NQPS) 

Brewer and McMahan-Landers (2003) noted, “Stress can occur if there is a mismatch 
between the reality of the work environment and an individual’s perceptions of the work 
environment” (p.126). Despite best efforts among teacher educators to prepare program 
graduates, often agricultural education teachers comment about stress associated with running an 
agricultural education program and balancing all components – particularly classroom 
instruction, FFA, and Supervised Agricultural Experiences. However, a total program extends 
even beyond those three components.  

For this study, an agricultural education teacher’s self-perceived job stress was sought in 
context of the NQPS (The National Council for Agricultural Education, 2009). Because of the 
varied roles and responsibilities expected of an agricultural education teacher in providing 
leadership for a comprehensive agricultural education program, the NQPS were used to focus items 
in this section of the instrument. The NQPS was created to be a standardized means of evaluating 
a total agricultural education program, from facilities, to curriculum, to leadership, to 
marketing. Further, the NQPS can serve as an active evaluation tool for a program, highlighting 
everything that an ideal or exemplary agriculture program should offer (National Association of 
Agricultural Educators, 2010).  

In its entirety, the NQPS may overwhelm a secondary agricultural education teacher 
Therefore, the first section of this instrument was developed using abbreviated Standard Statements 
(see Table 1) from each of the seven program areas necessary for a high quality, well-balanced 
secondary agriculture program. XLR8 participants were asked to indicate their level of stress 
related to each of the program standards (using a rating scale with seven descriptors ranging from 
“not at all stressed” to “extremely stressed”) and rank the standards in order of professional 
development needs (1 = standard most want/need addressed through professional development; 7 
= standard least want/need addressed through professional development).  Face and content 
validity for this researcher-developed component was established by a panel of experts.  
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Table 1 

National Program Quality Standards for Secondary Agricultural Education 

Standards Statement 

Standard 1-1: Curriculum & Program Design 
A standards-based curriculum in Agriculture, Food & Natural Resources Systems is 
delivered through an integrated model that incorporates classroom and laboratory 
instruction, experiential learning and student leadership & personal development. 

Standard 1-2: Instruction 
Programs promote academic achievement and skill development of all students through 
year-round instruction. 

Standard 1-3: Facilities & Equipment 
The facilities and equipment support implementation of the program and curriculum by 
providing all students opportunities for the development and application of knowledge and 
skills. 

Standard 1-4: Assessment 
Programs utilize multiple methods to assess student learning that illustrates academic 
achievement and skill development. 

Standard 2: Experiential Learning 
Education is enhanced through active participation by all students in a year-round 
experiential learning program. 

Standard 3: Leadership Development 
All students participate in year-round intra-curricular agricultural student organization 
programs and activities. 

Standard 4: School & Community Partnerships 
School and community partners are engaged in developing and supporting a quality 
program 

Standard 5: Marketing 
Key stakeholders are continually asked, involved, recognized and informed about all 
components of the integrated program. 

Standard 6: Certified Agriculture Teachers & Professional Growth  
Competent and technically certified agriculture teachers provide the core of the program. 

Standard 7:  Program Planning & Evaluation 
A system of needs assessment and evaluation provides information necessary for continual 
program development and improvement. 
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Burnout 

Researchers have noted teachers who face stress for a period of time may ultimately 
experience burnout (Troman & Woods, 2001). This condition is often observed in human services 
areas including education, law enforcement, emergency services, and social work. Burnout can 
result from work overload, lack of fairness in assignments, uneven distribution of rewards, and/or 
lack of community among staff (Maslach & Jackson, 1981).  

The second component of the instrument was Maslach’s Burnout Inventory for Educators 
(MBI-E). The MBI-E is the predominant instrument used to assess burnout in teachers (Maslach, 
Jackson & Schwab, 1986). The rights to utilize this 22-item instrument were purchased from 
MindGarden, Inc. because of the instrument’s direct applicability to teachers and its ability to 
measure three different dimensions of burnout: Personal Accomplishment (PA), Depersonalization 
(DP), and Emotional Exhaustion (EE). The Personal Accomplishment subscale indicates a 
teacher’s feelings regarding contributions they make to student growth and achievement, while 
Depersonalization refers to the attitudes towards ones’ students (Maslach et al., 1996). Emotional 
Exhaustion describes the fatigue that develops when an individual is emotionally drained. Because 
of its extensive use and commercial availability, validity, and reliability have been previously 
assessed for the MBI-E. Two factor analysis studies conducted between 1981 and 1984 support the 
use of this instrument (Gold, 1984; Iwanicki & Schwab, 1981). The instrument reported a 
Cronbach’s alpha reliability ranging from .72 to .90. 

Job Satisfaction 

Cano and Castillo (2004) determined a one-item measure of job satisfaction was a relevant 
measure of job satisfaction versus a multi-item measure. The researchers “standardized and 
compared” (Cano & Castillo, p. 71) the one-item and multi-item instrument and found no 
differences. It was concluded a one-item measurement can assess job satisfaction adequately. 
Therefore, job satisfaction was assessed by asking XLR8 participants the following question, “How 
satisfied are you with your job?” The single-item question required a response on a rating scale 
with seven descriptors ranging from “strongly dissatisfied” to “strongly satisfied.” 

Data Collection and Analysis 

A modified version of Dillman’s (2007) tailored design method was used in developing 
this descriptive survey design.  An initial pre-notice invitation was sent to all XLR8 participants 
embedded in communication from NAAE staff. A day later, researchers sent an email containing a 
description of the study, invitation to participate, and link to the online instrument to each 
participant. Program participants were asked to complete all portions of the instrument prior to the 
first session of the XLR8 professional development program. Because of a shortened timeframe for 
administration of the instrument, only two reminder emails were sent. As a result, 18 of the 20 
participants completed all segments of the instrument, providing a 90% response rate. One 
participant began the instrument, but discontinued because of technology issues. All data were 
analyzed in SPSS using descriptive statistics, primarily frequencies and percentages. 

Findings 

Through research objective one, researchers sought to describe demographic 
characteristics of school-based agricultural education teacher participants in the 2013 NAAE XLR8 
professional development program. In total, 20 teachers participated in the program. Eighteen 
(90%) provided useable data, although only 17 completed the demographics portion. Of the 17 
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participants who provided demographic data, 12 were female (71%). Three participants reported 
being 29 years of age or under, eight were 30-35, 4 were 36-40, and two were 41-45 years of age. 
Only three of the 17 indicated they were alternatively certified to teach agriculture (i.e. post-
secondary degree in something other than Agricultural Education, later pursued teacher licensure), 
with the majority (82%) being traditionally prepared (i.e. completed a post-secondary program of 
study in Agricultural Education and any required licensure exams). Ten participants (59%) reported 
Master’s degrees, while one reported having completed a Doctorate. Ten participants (59%) 
indicated they were currently serving, or had served, in a leadership position with their respective 
state agriculture teachers’ association.  

Objective two was designed to assist researchers in determining level of job stress, as 
perceived by XLR8 participants, related to each of the program standards outlined by the NQPS. 
Participants were asked to read a description for each standard, then indicate their perceived level 
of job stress related to the statement. Eight of the ten standard statements yielded means of 4.00 or 
higher, which suggest participants perceive moderate levels of job stress related to each (see Table 
2). Two standards had mean scores approaching 4.50; these program standards included Standard 
2 – Experiential Learning (M = 4.44, SD = 1.20) and Standard 7 – Program Planning and Evaluation 
(M = 4.44, SD = 1.15). The program standard participants were least stressed about was Standard 
6 – Certified Agricultural Teachers and Professional Growth (M= 2.28, SD = 1.32). 

Table 2 

Perceived Level of Stress Related to National Quality Program Standards for Secondary 
Agricultural Education (n=18) 

Standard M SD 

Standard 2 Experiential Learning 4.44 1.20 

Standard 7 Program Planning & Evaluation 4.44 1.15 

Standard 1-1 Curriculum & Program Design 4.17 0.92 

Standard 5 Marketing 4.11 1.57 

Standard 1-4  Assessment 4.06 1.16 

Standard 3 Leadership Development 4.06 1.39 

Standard 1-2 Instruction 4.00 1.41 

Standard 4 School & Community Partnerships 4.00 1.85 

Standard 1-3 Facilities & Equipment 3.28 1.49 

Standard 6 Certified Agriculture Teachers & Professional Growth 2.28 1.32 

Note. Scale: 1 = Not at all stressed, 4 = Moderately stressed, 7 = Extremely stressed 

 



Smith & Smalley Job Stress, Burnout, and Professional Development Needs… 

 

Journal of Agricultural Education 313 Volume 59, Issue 2, 2018 

Frequencies and percentages related to objective two are provided in Table 3. Standard 6 
– Certified Agriculture Teachers and Professional Growth was the standard statement that elicited 
the highest number of “not at all stressed” responses, with Standard 2 – Experiential Learning 
receiving the most responses at or above “moderately stressed”. No standards received “extremely 
stressed” responses from participants.  

Table 3 

Perceived Level of Stress Related to National Quality Program Standards for Secondary 
Agricultural Education (n=18) 

 

Not At All 
Stressed  

Moderately Stressed Extremely Stressed

Standard f % f % f % f % f % f % f % 

Standard 1-1 0 0.00 0 0.00 4 22.22 9 50.00 3 16.67 2 11.11 0 0.00

Standard 1-2 1 5.56 2 11.11 3 16.67 4 22.22 6 33.33 2 11.11 0 0.00

Standard 1-3 2 11.11 4 22.22 5 27.78 2 11.11 4 22.22 1 5.56 0 0.00

Standard 1-4 0 0.00 0 0.00 8 44.44 4 22.22 3 16.67 3 16.67 0 0.00

Standard 2 1 5.56 0 0.00 1 5.56 7 38.89 6 33.33 3 16.67 0 0.00

Standard 3 1 5.56 1 5.56 4 22.22 5 27.78 4 22.22 3 16.67 0 0.00

Standard 4 2 11.11 4 22.22 1 5.56 0 0.00 7 38.89 4 22.22 0 0.00

Standard 5 2 11.11 1 5.56 2 11.11 4 22.22 6 33.33 3 16.67 0 0.00

Standard 6  6 33.33 6 33.33 3 16.67 1 5.56 2 11.11 0 0.00 0 0.00

Standard 7 0 0.00 1 5.56 3 16.67 4 22.22 7 38.89 3 16.67 0 0.00

Note. Scale: 1 = Not at all stressed, 4 = Moderately stressed, 7 = Extremely stressed 

 

Through objective three, researchers sought to identify areas from the NQPS in which mid-
career agricultural education teachers most needed and/or wanted professional development. 
Participants were asked to rank the seven standard areas from 1 to 7, with 1 being the “most 
wanted/needed” and 7 being the “least wanted/needed” area for professional development. The 
most commonly indicated standards needed/wanted by XLR8 participants for professional 
development (see Table 4) included Standard 2 – Experiential Learning (M = 3.11, SD = 2.17) and 
Standard 1 – Program Design and Planning (M = 3.17, SD = 1.72). The least sought-after standard 
for professional development by the participants included Standard 6 – Certified Agriculture 
Teachers and Professional Growth (M = 6.60, SD = 1.47). 
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Table 4 

Need for Professional Development for National Quality Program Standards for Secondary 
Agricultural Education (n=18) 

Standard M SD 

Standard 2      Experiential Learning 3.11 2.17

Standard 1      Program Design and Instruction  3.17 1.72

Standard 7      Program Planning and Evaluation 3.61 1.82

Standard 4      School and Community Partnerships 3.67 1.78

Standard 5      Marketing 4.11 1.84

Standard 3      Leadership Development 4.72 1.84

Standard 6      Certified Agriculture Teachers and Professional Growth 6.06 1.47

 

Frequencies and percentages related to objective three are provided in Table 5. Standard 6 
– Certified Agriculture Teachers and Professional Growth ranked as the least preferred area for 
professional development by eleven of the participants, while Standard 2 – Experiential Learning 
was the most preferred area for professional development according to seven participants. 

Table 5  

Need for Professional Development for National Quality Program Standards for Secondary 
Agricultural Education (n=18) 

 

Most Want/Need Addressed in 
Professional Development 

Least Want/Need Addressed  
in Professional Development 

Standard f % f % f % f % f % f % f % 

Standard 1 3 16.67 4 22.22 5 27.78 2 11.11 2 11.11 1 5.56 1 5.56

Standard 2 7 38.89 2 11.11 1 5.56 3 16.67 1 5.56 3 16.67 1 5.56

Standard 3 1 5.56 2 11.11 1 5.56 4 22.22 2 11.11 5 27.78 3 16.67

Standard 4 2 11.11 4 22.22 2 11.11 4 22.22 3 16.67 2 11.11 1 5.56

Standard 5 2 11.11 2 11.11 3 16.67 1 5.56 7 38.89 1 5.56 2 11.11

Standard 6 0 0.00 0 0.00 2 11.11 2 11.11 0 0.00 3 16.67 11 61.11

Standard 7 2 11.11 3 16.67 6 33.33 1 5.56 2 11.11 3 16.67 1 5.56
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With objective four, the researchers sought to identify the degree of teacher burnout 
experienced by participants of XLR8. Findings suggest that XLR8 participants are experiencing 
“moderate” levels of burnout in each of the three categories measured by the Maslach Burnout 
Inventory for Educators, or MBI-E. With consideration given to the interpretation of scores on each 
construct, the lowest level of burnout was reported on the depersonalization subscale; this refers to 
attitudes towards ones’ students. The highest level of burnout was on the emotional exhaustion 
construct (see Figure 2); this subscale describes the fatigue that develops when an individual is 
emotionally drained. The moderate level of burnout reported by the personal accomplishment 
subscale reflects the teachers’ feelings regarding contributions to student growth and achievement. 

 

Figure 2. Teacher burnout scale measured by the MBI-E.  

Note: Interpretations: 1EE = high (27 or over), moderate (17-26) and low (0-16). 2DP = high (14 or 
over), moderate (9-13) and low (0-8). 3PA (interpreted in reverse of EE/DP) = low (37 or over), 
moderate (31-36) and high (0-30). 

The fifth and final objective examined the level of overall job satisfaction among XLR8 
participants as measured by a single item. Using a seven-point rating scale, where 1 was “strongly 
dissatisfied” and 7 “strongly satisfied” participants indicated they were generally satisfied with 
their job (M = 5.28; SD = 1.02).  

Conclusions/Recommendations/Implications 

This study is based upon a small group of mid-career secondary agricultural education 
teachers involved in the 2013 NAAE XLR8 professional development program. While participants 
represented nearly twenty different states spanning all of NAAE regions, the researchers recognize 
that these results should be interpreted with caution. Findings from this study should not be 
generalized to all mid-career school-based agricultural education teachers. In addition to the 
limitations due to the size of the population, it is important to note the NAAE XLR8 participants 
are a unique sub-set of mid-career school-based agricultural education teachers. Each participant 
chose to apply, and ultimately participate, in this professional development opportunity. As such, 
the stresses, professional development needs, job satisfaction, and burnout described may not be 
consistent with experiences and preferences of teachers who chose not to apply or participate. 
Further research is necessary to appropriately determine if findings are indeed representative of the 
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larger population of mid-career agricultural education teachers, or if findings for non-XLR8 
participants would differ. To meet the needs of all, regardless of career life cycle stage, exploration, 
research, and dialogue must be continued.  

Demographic characteristics of this group did provide some interesting information 
regarding the profession. Anecdotally, agricultural education leaders have described demographic 
shifts among new and beginning teachers having observed significant growth in the number of 
female teachers. This group echoed that trend, with nearly three-fourths of XLR8 participants being 
female. Additionally, the majority of XLR8 participants were traditionally certified, held advanced 
degrees, and had held or were currently holding leadership positions in state professional 
organizations. Are these characteristics true of other mid-career agricultural education teachers? If 
so, what does that mean for the profession?  

With regard to which standards XLR8 participants perceived as the most stressful, 
Experiential Learning and Program Planning and Evaluation emerged from the list. This seems 
consistent with findings from Torres, Ulmer, and Aschenbrener (2008) who examined the 
distribution of time spent on tasks, roles, and responsibilities of teachers at various stages of a 
career in agricultural education. They found student teachers, first-year teachers, and experienced 
teachers spent the largest portion of time in planning and instruction. These two areas consumed 
over half of teachers’ time.  Given that much time is consumed by short-term planning, teachers 
may be overwhelmed by the idea of program planning and evaluation that is more comprehensive, 
requires stakeholder engagement, and long-range thinking about program improvement. 

Additionally, Torres, Ulmer, and Aschenbrener (2008) found during January and February 
teachers devoted the highest number of hours to SAEs. They concluded while work with 
experiential learning (SAEs) may create seasonal increases in time, administrative duties, planning, 
and instruction are more consistent throughout the year. One might suspect it is within the 
seasonally high-demand time periods that teacher stress is at its highest. Further, supervision and 
facilitation of SAEs is a challenging task for teachers. Given the breadth and diversity of student 
experiences and opportunities for experiential learning, these mid-career teachers may feel 
underprepared for the task of encouraging “active participation by all students in a year-round 
experiential learning program” (The National Council for Agricultural Education, 2009). 

The standard least stressed about was Certified Agricultural Teachers and Professional 
Growth. This standard was also ranked lowest in terms of wanted/needed professional 
development. This is likely because XLR8 participants each had 7 to 15 years of teaching 
experience and had already fulfilled licensure and certification requirements. As indicated by the 
demographics, these individuals are seeking opportunities to further develop themselves through 
advanced education and/or leadership involvement. This is consistent with the 
experimentation/diversification phase of the career life cycle described by Huberman (1989) and 
Berman’s (2004) suggestion that challenging professional development and leadership 
involvement may increase professional commitment. If these participants already have gotten 
involved in opportunities, they may not feel the need for additional help in this area.  

Congruence was found between the most stressful standards and the standards XLR8 
participants identified as areas of needed professional development.  Experiential Learning and 
Program Design and Instruction emerged as the two areas in which professional development was 
most desired. Perhaps these mid-career teachers are at a point in their careers where they are 
comfortable with the expectations for classroom instruction and leadership development within a 
complete agricultural education program and are ready to focus additional energy toward 
experiential learning opportunities. The desire for professional development related to Program 
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Design and Instruction seems consistent with findings by Torres, Ulmer, and Aschenbrener (2008) 
who concluded experienced teachers spend more time on teaching-related activities (e.g., grading, 
FFA activities, and CDE preparation) and professional activities (e.g., program management, 
meetings, and in-service). Given that these teachers are all considered mid-career agricultural 
education teachers, they too may have recognized this and are seeking ways to manage, or 
minimize, this time commitment.  

Teachers included in this study are experiencing moderate levels of burnout on each of the 
three scales of the MBI-E. Though similar to findings of Chenevey, Ewing, and Whittington (2008), 
this remains concerning as it implies these teachers are questioning contributions to student growth 
and achievement, may have less than positive attitudes towards ones’ students, and feel emotionally 
drained (Maslach et al., 1996) to some degree. While none of the findings indicated high levels of 
burnout, to ensure teacher retention in the profession, efforts must be made to lower these levels 
further. Previous research conducted by Croom (2003) suggested agricultural education teachers 
experienced moderate levels of emotional exhaustion, low levels of depersonalization, and a high 
degree of personal accomplishment. In this case, XLR8 participants reported lower levels of 
burnout on the personal accomplishment subscale, yet higher levels on depersonalization, when 
compared to Croom’s findings. Why might XLR8 participants display such differences from those 
previously studied? Has something changed in the profession to impact teacher burnout or is this 
related to participants’ career stage? Kitchel et al. (2012) encouraged further research regarding 
sources of emotional exhaustion for agricultural education teachers and ways to potentially combat 
teacher burnout.  

It was concluded mid-career agricultural education teachers who participated in XLR8 are 
generally satisfied with their job, which is consistent with previous literature regarding job 
satisfaction among agricultural education teachers (Walker, Garton & Kitchel, 2004). While this 
can be viewed as a positive finding, more research is needed to learn more about improving job 
satisfaction and minimizing job stress and burnout. 

Practical implications abound related to this line of research. First and foremost, 
administrators, state leaders, and teacher educators should be aware of and concerned about job 
stress, burnout, and job satisfaction among agricultural education teachers. NAAE (2016) should 
continue efforts to create targeted professional development opportunities based on agricultural 
education teachers’ career stages. Secondly, opportunities related to the NQPS should be developed 
and provided to ensure agricultural education teachers are performing at their fullest potential. 
Additional research may provide clarity regarding specific segments of the NQPS in which 
agricultural education teachers at various career stages would benefit from new or expanded 
support, resources, or professional development. For mid-career agricultural education teachers, 
NQPS related professional development should address Experiential Learning and Program 
Planning and Evaluation. This aligns with the recommendations apparent within the Ag Teacher’s 
Lifecycle graphic (NAAE) suggesting that professional development for mid-career agricultural 
education teachers should focus on further developing pedagogical and technical skills. 
Additionally, regional or state-based professional development programs for mid-career teachers 
are encouraged, to meet the needs of teachers not participating in national level programming. 

While this study only involved a small population of teachers involved in targeted 
professional development opportunity, what might be gained by seeking this type of information 
from a broad population of secondary agricultural education teachers at various career stages? 
Certainly, given current supply and demand issues within the profession, it is essential a high 
proportion of agricultural education teachers be retained in the classroom from year to year. In 
addition, a longitudinal study focusing on this group of mid-career agricultural education teachers 
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should be conducted to explore implications of job stress, burnout, and satisfaction related to 
retention in the profession and to evaluate the benefit and outcomes associated with professional 
development opportunities related to the NQPS. 
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Factors Contributing to Illinois School-Based 
Agriculture Teachers’ Final Decision to Leave the 
Classroom 

Jay K. Solomonson1, Debra S. Korte2, Erica B. Thieman3, Michael S. Retallick4 & Kari H. 
Keating5 

Abstract 

Teacher attrition is a significant problem nationally and a special challenge for school-based 
agriculture education programs. The purpose of this study was to investigate contributing variables 
associated with former Illinois school-based agriculture teachers and their decision to leave the 
profession. A four-factor conceptual model is proposed as a framework for explaining agriculture 
teacher retention or attrition and includes the multivariate constructs of Personal Factors, 
Working Conditions, Teacher Development, and Compensation. Demographic characteristics are 
explored as well as differences between novice and experienced teachers and their perceptions of 
attrition influences. This study is unique in that it reports survey data from teachers who have left 
the profession (n = 91) and explores their reflective perceptions about reasons for leaving. Among 
all teachers, Personal Factors and Teacher Development were found to have the most impact on 
decisions to leave the profession. Compensation was found to be a more significant attrition 
influence for novice teachers than for experienced teachers. Recommendations for organizations 
hoping to promote agriculture teacher retention are discussed. 

Keywords: teacher retention; teacher attrition; personal factors; working conditions; 
teacher development; compensation 

Introduction  

PK-12 teacher attrition – a phenomenon describing teachers who permanently leave the 
profession of teaching – is a concern across all disciplines of education. Ingersoll, Merrill, and 
Stuckey (2014) reported more than 41% of all teachers will leave teaching within their first five 
years, resulting in significant employee turnover within the profession each year. Furthermore, 
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teacher attrition inflicts substantial financial costs on school districts (Haynes, 2014) and negatively 
impacts student achievement (Ronfeldt, Loeb, & Wyckoff, 2012).  

Researchers have identified several predictor variables which teachers identify as reasons 
to leave the profession. These reasons include poor salary, heavy workload, excessive teaching and 
non-teaching responsibilities, school climate and environment, lack of control and autonomy, 
burnout, stress, student behavior, family or personal reasons, feelings of isolation, principal 
leadership, feelings of powerlessness with important decision-making, and lack of support (Burke, 
Aubusson, Schuck, Buchanan, & Prescott, 2015; Burke, Greenglass, & Schwarzer, 1996; 
Coladarci, 1992). 

Within the field of agricultural education specifically, the rate of teacher attrition over the 
last several decades has led to a shortage of highly qualified school-based agricultural education 
teachers (Kantrovich, 2010). As reported in the 2016 Executive Summary of the National 
Agricultural Education Supply and Demand Study, nearly half of teachers who left the profession 
(46.8%) moved to employment opportunities in business/industry, education or educational 
administration (outside of agricultural education), production agriculture/farming, extension or 
non-formal education, adult education, or home/caregiver roles. The challenges associated with 
balancing attrition and low recruitment, with the addition of new programs, left 66 unfilled full-
time vacancies nationwide for the 2016-2017 academic year (Smith, Lawver, & Foster, 2017). 

Specific to agricultural education, researchers have determined school-based agriculture 
teachers are generally satisfied with their careers (Blackburn, Bunch, & Haynes, 2017; Blackburn 
& Robinson, 2008; Cano & Miller, 1992; Castillo & Cano, 1999; Chenevey, Ewing, & Whittington, 
2008; Gilman, Peake, & Parr, 2012; Kitchel, Smith, Henry, Robinson, Lawver, Park, & Schell, 
2012; Sorensen & McKim, 2014; Sorensen, McKim, & Velez, 2016a; Walker, Garton, & Kitchel, 
2004), but tend to leave the profession for one or more specific reasons. Although several 
researchers have investigated teachers’ perceptions of attrition factors by sampling agriculture 
teachers currently in the profession, a limited number of studies have asked former teachers – 
teachers who have left the profession – to reflect on their perceptions about their decision to leave 
(Lemons, Brashears, Burris, Meyers, & Price, 2015). 

Conceptual Framework and Literature Review 

The conceptual framework developed for this study was derived from research conducted 
by Tippens, Ricketts, Morgan, Navarro, and Flanders (2013). The design of the conceptual model 
of primary causes of teacher attrition in school-based agricultural education was also influenced by 
Human Capital Theory (Grissmer and Kirby, 1987) and literature on teacher attrition (Ingersoll, 
2003; Tippens et al., 2013). Tippens et al. (2013) hypothesized agriculture teacher retention or 
attrition was determined by overall job satisfaction, which is determined as a result of four 
constructs of variables: (1) employment variables, (2) working conditions, (3) family and personal 
factors, and (4) compensation. An adaptation of this model, which more broadly defines each of 
the different variables, was used to create the conceptual framework for this study.  

As current literature consistently finds that agriculture teachers are generally satisfied with 
their careers, the overarching job satisfaction variable was eliminated from the revised model. 
When referring to the job responsibilities of school-based agriculture teachers, similar levels of 
overall job satisfaction exist between (a) teachers who stay in the profession, and (b) teachers who 
leave the profession of teaching (Greenhaw, Brashears, Burris, Meyers, & Morrison, 2017; Walker 
et al., 2004). Using this evidence, the modified conceptual model suggests one or more of the 
specific job satisfaction variables within the proposed constructs may directly impact teacher 
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retention/attrition without being attributed to overall job satisfaction. The four revised constructs 
identified within the adapted model, which serve as the framework for this study, include: (1) 
personal factors, (2) teacher development, (3) working conditions, and (4) compensation (see 
Figure 1). 

 

Figure 1. Conceptual model of variables influencing an agriculture teachers’ decision to leave the 
profession  

Note. Adapted from “Factors related to teachers’ intention to leave the classroom early,” by  
A. Tippens, J. C. Ricketts, A. C. Morgan, M. Navarro, and F. B. Flanders, 2013, Journal of 
Agricultural Education, 54(4), p. 61.  

Personal Factors 

Ingersoll and Smith (2003) reported 42% of former teachers indicated a variety of personal 
reasons for leaving the profession. Personal factors related to family, health, and psychological 
reasons contributed to teachers’ decision to leave the profession. Common stressors of teachers, 
characteristics of psychological burnout, and the lack of a work-life balance were also variables 
within the Personal Factors construct. Lambert, O’Donnell, Kusherman, and McCarthey (2006) 
described the teaching profession as, “Emotionally taxing and potentially frustrating” (p. 105). 
Consequently, it is reasonable to believe many teachers experience high levels of psychological, 
health, and family stress that conflict with their responsibilities as a school-based agriculture 
teacher.  

According to Torres, Lawver, and Lambert (2008), at least one-third of school-based 
agriculture teachers experience significant levels of stress at particular times throughout the year. 
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Common stressors identified by agriculture teachers include: interactions with administration, 
establishing support for the program, excessive paperwork, challenges with classroom 
management, lack of student motivation and discipline, inadequate compensation, balancing a 
personal and professional life, inadequate facilities and equipment, managing the FFA chapter, and 
time management concerns (Boone & Boone, 2007; Boone & Boone, 2009; Mundt & Connors, 
1999; Myers, Dyer, & Washburn, 2005). These stressors, in addition to other contributors, often 
lead to physical, emotional, and psychological burnout (McCarthy, Lambert, O’Donnell, & 
Melendres, 2009). Previous research confirmed agriculture teachers experience low to moderate 
levels of psychological burnout (emotional exhaustion, depersonalization, and perceived lack of 
job accomplishment) at various points during the year, predominantly when workload increases 
(Chenevey et al., 2008; Croom, 2003; Kitchel et al., 2012).  

One-third of agriculture teachers indicated a perceived challenge to achieve work-life 
balance, which raises concern for the profession (Murray, Flowers, Croom, & Wilson, 2011). While 
some literature confirmed the battle for teachers of agriculture to achieve work-life balance 
(Hainline, Ulmer, Ritz, Burris, & Gibson, 2015; Sorensen & McKim, 2014), other researchers have 
determined that agriculture teachers perceive themselves as capable of achieving work-life balance 
(Clark, Kelsey, & Brown, 2014; Sorensen & McKim, 2014; Sorensen, McKim, and Velez, 2016). 
Furthermore, researchers found a predictive relationship between teachers’ perceptions of 
increased workload that interferes with family life and the probability of leaving the profession of 
teaching (Sorensen, McKim, & Velez, 2016). Researchers reported that 81% of all teachers indicate 
their job must allow adequate time for family obligations in order for them to remain in the 
profession (Farkas, Johnson, & Foleno, 2000); however, due to an increased workload, their family 
time often suffers. Quite simply, many teachers choose to leave the profession due to family 
commitments (Tippens et al., 2013).  

Teacher Development 

A review of the literature revealed the following activities increase teacher retention: 
sufficient teacher preparation and training, purposeful professional development and induction 
activities, possessing moderate to high levels of self-efficacy, and increased experiences in the 
classroom; novice teachers who have acquired ample training in teaching methods and pedagogy 
are more likely to remain in the profession than those with less coursework and training (Ingersoll, 
Merrill, & May, 2014). Moreover, traditionally certified school-based agriculture teachers are more 
likely to remain in the profession than those receiving an alternative type of certification (Robinson 
& Edwards, 2012), and sufficient professional development and induction programs have a positive 
impact on teacher retention (Haynes, 2014; Ingersoll, 2003; Krasnoff, 2014). Touchstone (2015) 
implied agriculture teacher retention rates could be improved by identifying problems agriculture 
teachers confront and designing professional development and mentoring activities based on those 
needs. These programs, specifically designed for the needs of teachers, offer much-needed 
assistance (Peiter, Terry, & Cartmell, 2005).  

Teachers’ perceptions of preparedness and self-efficacy strongly correlate with their 
intention to remain in the teaching profession (Darling-Hammond, Chung, & Frelow, 2002). 
Moreover, a high, positive correlation exists between job satisfaction and an agriculture teacher’s 
perceived level of self-efficacy, particularly for novice teachers of agriculture (Blackburn & 
Robison, 2008; Swan, Wolf, & Cano, 2011). In addition to beginning teachers’ initially high levels 
of self-efficacy and career commitment (Knobloch & Whittington, 2003), researchers determined 
career commitment for experienced educators is a strong predictor for teacher retention 
(Crutchfield, Ritz, & Burris, 2013; Sorensen & McKim, 2014). Allen (2005) revealed the likelihood 
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of a teacher leaving the profession significantly declines after year five.  This suggests teacher 
retention can be attributed, in part, to additional years of teaching experience. 

Working Conditions 

Sutcher, Darling-Hammond, and Carver-Thomas (2016), reported 55% of a teacher’s 
decision to leave the profession is attributed, in part, to frustration with one or more variables 
related to their working conditions. Working conditions, particularly school environment and 
climate, are statistically significant predictors of teacher commitment and an educator’s decision to 
stay in the profession (Smith, 2009). Whereas, 9% of former teachers indicate inadequate facilities 
and lack of classroom resources as a significant reason they left the profession (Sutcher et al., 2016), 
the lack of instructional resources, in combination with an excessive teaching load, was a major 
frustration of unsatisfied teachers (Johnson & Birkeland, 2003). 

Excessive teaching load and additional responsibilities beyond the school day have 
consistently been reported as significant contributors to psychological burnout and teachers’ 
decision to leave the profession (Maslach, Schaufeli, & Leiter, 2001). “When teachers assume too 
much responsibility for activities beyond classroom instruction, there is the potential for negative 
impact on their commitment to remain [in the profession]” (Crutchfield et al., 2013, p. 10). 
Agriculture teachers work well beyond the 40-hour workweek (Hainline et al., 2015; Lambert, 
Henry, & Tummons, 2011; Murray et al., 2011; Sorensen et al., 2016; Torres et al., 2008) and the 
additional expectations and hours they endure contribute to their decision to leave the classroom. 
Consequently, the amount of additional expectations beyond the scope of the school day is 
instrumental in the teacher attrition problem (Lemons et al., 2015).  

Teachers also reported frustrations with their administration, school policy, and lack of 
autonomy as important reasons to leave the profession (Sutcher et al., 2016). “The most significant 
workplace conditions associated with teacher attrition are teachers’ perceptions of their principal, 
collegial relationships, and school culture” (Sutcher et al., 2016, p. 51). Dealing with administrators 
and the lack of administrator support are commonly identified reasons teachers choose to leave the 
profession (Kelsey, 2006; Lemons et al., 2015; Rice, LaVergne, & Gartin, 2011; Walker et al., 
2004). Inversely, those who believe they have overwhelming support from their administrators and 
other various stakeholders tend to stay in the profession (Clark et al., 2014; Rice et al., 2001). 

Compensation 

Compensation is another factor commonly associated with teacher retention. The literature 
suggested individuals are more likely to enter the profession when starting salaries are competitive 
with other careers (Loeb & Beteillie, 2009). Furthermore, Gray and Taie (2015) reported that when 
a teacher’s starting salary is $40,000 per year or higher, attrition rates are 10% lower after the first 
year and 9% lower after five years. However, according to the National Education Association 
(NEA), the national average starting teacher salary during the 2012-2013 school year was only 
$36,141 (National Education Association, 2017).  

Ingersoll and Smith (2003) indicated that nearly 78% of teachers who leave the profession 
are dissatisfied with their salary. Whereas several studies within agricultural education have 
suggested that compensation is a significant factor in a teacher’s decision to stay or leave the 
profession (Bennett, Iverson, Rohs, Langone, & Edwards, 2002; Boone and Boone, 2009; Lemons 
et al., 2015; Warnick, Thompson, & Tarpley, 2010), some researchers suggest compensation 
undeniably contributes to the decision to leave the teaching profession (Johnson & Birkeland, 
2003).  
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Relationship Among Constructs and Teacher Attrition/Retention 

The four constructs of personal factors, teacher development, working conditions and 
compensation all appear to impact the decision-making process when a teacher is considering 
staying in the classroom or leaving to pursue other opportunities. While there does not appear to be 
a magical equation to predict the likelihood of a teacher staying or going, these four constructs 
appear to have a compensatory, give-and-take relationship impacting teacher attrition and retention. 
It is important to note that the overwhelming majority of literature generated addressing teacher 
retention and attrition has focused on teachers who are retained, as opposed to those who have left 
the profession. Even an instrument developed to assess risk of attrition of agriculture teachers has 
only been validated among current teachers (Greenhaw et al., 2017). The need for this study 
addresses the American Association for Agricultural Education’s (AAAE) National Research 
Agenda Research Priority 3 as, “Sufficient Scientific and Professional Workforce that Addresses 
the Challenges of the 21st Century” (Roberts, Harder, & Brashears, 2016). Specifically, this priority 
poses the research question, “What methods, models, and practices are effective in recruiting 
agricultural leadership, education, and communication practitioners and supporting their success at 
all stages of their careers?” (Stripling & Ricketts, 2016, p. 31).  

Purpose and Objectives 

The purpose of this study was to determine variables associated with former school-based 
agriculture teachers’ final decision to leave the profession. The following objectives were 
developed for this study: 

 
1. Describe the personal and professional characteristics of Illinois agriculture teachers who 

chose to leave the secondary agricultural education profession. 
2. Describe the variables that impact teachers’ final decision to leave the secondary 

agricultural education profession. 
3. Determine the relationship among teachers’ personal and professional characteristics, the 

teacher attrition/retention constructs, and attrition variables. 
4. Compare novice and experienced teachers’ perceptions of the variables which influenced 

their decision to leave the secondary agricultural education profession. 

Methods 

The target population of this study were agriculture teachers from Illinois who left the 
teaching profession between 2008 and 2017. The names and contact information for participants 
were provided by the Facilitating Coordination in Agricultural Education (FCAE) Program 
Advisors in Illinois and through the Illinois Association of Vocational Agriculture Teachers online 
directory. Of the agriculture teachers who left the profession (N = 186), investigators identified 155 
possible respondents for inclusion in this study due to the accessibility of their current contact 
information.  

This research utilized survey methodology. A survey instrument was developed consisting 
of four sections to address the four research objectives. Attrition variables, derived from the four 
constructs of influence within the conceptual model, were separated into impact items (n = 24) or 
affective items (n = 19) to improve the functionality of the instrument. Section one and two of the 
instrument utilized a 5-point Likert-type scale to measure the influence of these two items. Section 
three consisted of several open-ended questions relating to the decision to leave, while section four 
gathered demographic data.  
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A panel of experts within agricultural education reviewed the instrument for face and 
content validity. Based on recommendations from the panel, modifications were made to the 
instrument. After the investigators received Institutional Review Board (IRB) approval, the 
instrument was pilot tested with former school-based agriculture teachers in Missouri (N = 20) who 
were teaching between August 2007 and May 2012. Cronbach’s alpha estimates of internal 
consistency were calculated for reliability of the four constructs on the pilot study instrument. 
Reliability estimates from the pilot test indicated coefficients of .85 (Personal Factors), .72 
(Teacher Development), .73 (Working Conditions), and .71 (Compensation). Reliability estimates 
from the pilot test indicated “acceptable” internal consistency (Nunnally, 1978).  

Researchers used features of Qualtrics, an online data collection service, to distribute the 
survey instrument and collect responses. The solicitation process was guided by recommendations 
from Dillman, Smyth, and Christian (2014). In an attempt to collect as many responses as possible, 
an initial email was sent to all potential participants, with three reminder emails, and one personal 
phone call over the two-week data collection period. A response rate of 58.71% was achieved (n = 
91). Non-response error was addressed by comparing early and late respondents (Ary, Jacobs, & 
Sorensen, 2010). Researchers compared the mean impact and affective responses, respectively, 
between early respondents and late respondents; no significant differences (p < .05) were found 
between groups. 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) program 
version 24.0. Prior to running statistical tests, reverse coding was completed for three impact 
variables to accommodate for a change in positive or negative perceptions of impact. The three 
variables reverse coded were items related to teachers’ perception of their (a) confidence to teach 
curriculum; (b) confidence in the ability to teach students; and (c) ability to feel “caught up” with 
responsibilities.  

Objectives 1 and 2 were analyzed using means and standard deviations. Objective 3 was 
analyzed using Pearson product-moment correlation, utilizing Davis’s (1971) conventions for 
strength and direction. Objective 4 was analyzed using independent samples t-tests to compare 
differences between novice and experienced teachers’ perceptions of variables which influenced 
their decision to leave teaching. For methodological purposes, novice teachers were those reporting 
five or fewer years of experience, while both mid-career and late-career teachers comprised the 
experienced teacher group (six or more years of teaching experience).  

Findings 

For objective one, descriptive statistics were calculated to describe the personal and 
professional characteristics of school-based agriculture teachers from Illinois who chose to leave 
the profession. The entire sample (n = 91, 100%) identified as White (non-Hispanic) ethnicity. 
Among the respondents, 40.7% (n = 37) were less than 30 years of age, 41.8% (n = 38) were 
between 30-39, 10.9% (n = 10) were between 40-49, and 4.4% (n = 4) were more than 50 years of 
age. Two respondents (2.2%) did not disclose their age. The average age of respondents was 
calculated at 32.6 years. More than half of the respondents (n = 51, 56.0%) identified themselves 
as male and 44.0% (n = 40) female. The majority of respondents completed a fully state-certified 
teacher licensure program (n = 73, 80.2%), while the remaining 19.8% (n = 18) were provisionally 
licensed educators.  

Among the respondents, 47.3% (n = 43) completed requirements to earn an advanced 
academic degree (e.g., Master of Science or Doctor of Philosophy). The majority (76.9%, n = 70) 
were employed as the only (i.e., single) teacher in the agricultural education department at their 
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school, 18.7% (n = 17) of respondents were in a two-teacher department, and only 4.4% (n = 4) 
worked in a multi-teacher department. The self-reported average yearly salary for respondents was 
$48,481 (adjusted for inflation to 2017 dollars), which is 10.1 % less than their current average 
salary of $53,951. Whereas the majority of former teachers (n = 61, 67.0%) indicated they had 
received an extended contract, 30.8% (n = 28) did not receive an extended contract and 2.2% chose 
not to respond (n = 2). Overall, the respondents indicated they believed leaving the profession was 
the right decision (n = 56, 61.5%), with approximately one-third of the former teachers indicating 
uncertainty about the decision to leave was the right one for them (n = 33, 36.3%). Additional 
personal and professional characteristics not previously described are shown in Table 1. 

Table 1 

Selected Personal and Professional Characteristics of Former School-Based Agriculture Teachers 
from Illinois Who Left the Profession Between 2007-2017 (n = 91) 

Variable ƒ % 
Years of Experience (Professional Life Cycle)   

      Novice (5 or fewer years) 45 49.5% 

      Mid-Career (6-15 years) 39 42.8% 

      Late-Career (16+ years) 7   7.7% 

      Average Number of Years in the Classroom  ~ 7 years (6.9) 

Frequency of Considering Leaving the Profession During 
Final Year 

  

      Never 13 14.3% 

      Rarely 20 22.0% 

      Occasionally 36 39.6% 

      Frequently 19 20.9% 

      Almost Always 2   2.2% 

      Did not respond 1   1.0% 

Leaving the Profession was the Right Decision   

      Yes 56 61.5% 

      No 2   2.2% 

      Undecided 33 36.3% 
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The intent of objective two was to describe the variables impacting teachers’ final decision 
to leave the secondary agricultural education profession. Respondents were asked to rate each 
variable on a five-point scale reflecting the degree to which they felt the variable impacted their 
decision to leave, with 1 being did not impact and 5 being strongly impacted. Within the four 
constructs of agricultural teacher attrition/retention, respondents reported that the greatest influence 
on their decision to leave the classroom were personal factors (M = 2.55, SD = 0.69), closely 
followed by teacher development factors (M = 2.52, SD = 0.68). The least degree of influence was 
perceived by teachers in the area of compensation (M = 1.93, SD = 0.84). Table 2 provides the 
means and standard deviations of the constructs of influence. 

Table 2 

Attrition Constructs of Influence and Their Impact on Illinois School-Based Agriculture Teachers’ 
Final Decision to Leave the Secondary Agricultural Education Profession (n = 91) 

Construct  M SD 

Personal Factors 2.55 0.69 

Teacher Development Factors 2.52 0.68 

Working Conditions 2.09 0.67 

Compensation 1.93 0.84 

Note. Based on a 5-point Likert-type scale with impact increasing as values increase.  

Furthermore, the researchers sought to identify which individual variables, within the 
constructs, had the greatest impact on former teachers’ decision to leave the classroom. The top 10 
of 24 impact variables are listed in Table 3. Assessment of the individual variables revealed that 
teachers perceived the greatest degrees of influence from family and personal reasons (M = 3.33, 
SD = 1.72) and out-of-classroom expectations (M = 3.25, SD = 1.56). Conversely, the least degree 
of influence toward teachers’ reasons to leave were the quality of facilities (M = 1.64, SD = 1.18) 
and their student teaching experience (M = 1.12, SD = 0.55). Factors not listed in Table 3, falling 
below the top 10 reasons in descending order, included: pressure to meet expectations of parents, 
classroom climate, interactions with parents, pressure to maintain level of program success, the 
district superintendent, FFA stipend, level of personal accomplishment, pressure to meet 
expectations of administrators, extended contracts, pressure to meet expectations of other FFA 
advisors, feelings of emotional instability, lack of instructional resources, quality of facilities, and 
their student teaching experience.  
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Table 3 

Top Ten Variables Which Impact Illinois School-Based Agriculture Teachers’ Final Decision to 
Leave the Secondary Agricultural Education Profession (n = 91) 

Variable M SD 
Family or Personal Reasons 3.33 1.72 

Out-of-Classroom Expectations 3.25 1.56 

School Environment 2.82 1.61 

Student Motivation 2.73 1.51 

Pressure to Meet Personal Expectations 2.70 1.58 

Salary 2.68 1.59 

Paperwork 2.64 1.48 

Student Behavior/ Discipline Problems 2.63 1.48 

School Building Principal 2.49 1.74 

School Board 2.45 1.72 

Note. Measured on a scale from 1 (did not impact) to 5 (strongly impacted).  

As shown in Table 4, researchers assessed the leading affective variables influencing the 
final decision to leave secondary agricultural education during the final year of teaching. 
Respondents self-reported the greatest frequency of behaviors, attitudes, and feelings experienced 
as a lack of confidence to teach the curriculum (M = 3.26, SD = 1.46) and an inability to feel “caught 
up” with responsibilities (M = 3.26, SD = 1.08). The least frequent affective variables reported by 
respondents were negativity towards other agriculture teachers (M = 1.76, SD = 0.95) and concerns 
about their health (M = 1.56, SD = 0.93). Affective variables not listed in Table 4, falling below 
the top 10 reasons in descending order included: negativity towards students, negativity towards 
parents, lack of personal accomplishment, uncomfortable preparing students for FFA competitions, 
negative self-reflection, inability to complete tasks, negativity towards the community, negativity 
towards other agriculture teachers, and concerns about their health. 

  



Solomonson, Korte, Thieman, Retallick & Keating Factors Contributing… 

 

Journal of Agricultural Education 331 Volume 59, Issue 2, 2018  

Table 4 

Top Ten Behaviors, Attitudes, or Feelings Experienced During Teachers’ Final Year in the 
Profession (n = 91) 

Variable M SD 
Lack of Confidence to Teach the Curriculum 3.26 1.46 

Inability to Feel “Caught up” with Responsibilities 3.26 1.08 

Feelings of Guilt for Time Spent Away from Family 3.14 1.21 

Stress or Anxiety 3.13 1.17 

Lack of Confidence in Ability to Teach Students 3.07 1.46 

Mental Exhaustion 2.84 1.16 

Emotional Exhaustion 2.80 1.21 

Physical Exhaustion 2.63 1.15 

Negativity Towards Administration 2.58 1.26 

Negativity Towards the Profession 2.27 0.98 

Note. Measured on a scale from 1 (never) to 5 (always).  

The purpose of objective three was to determine the relationship between teachers’ 
personal and professional characteristics, the four attrition/retention constructs, and specific items 
of influence. Pearson product-moment correlation coefficients (r) were calculated to determine 
relationships between demographic characteristics and the four constructs. As shown in Table 5, a 
substantial positive relationship existed between the working conditions construct and personal 
factors construct (r = 0.65). Moderate, positive relationships were found between the working 
conditions construct and the teacher development construct (r = 0.37), the compensation and 
working conditions constructs (r = 0.35), and the teacher development and personal factors 
constructs (r = 0.35). A positive, low correlation was found between the teacher development and 
compensation constructs (r = 0.25). The only negative relationship was a low correlation between 
the years of teacher experience variable and the compensation construct (r = -0.24). Effect size 
descriptors are reported in Table 5 (Cohen, 1990). 

  



Solomonson, Korte, Thieman, Retallick & Keating Factors Contributing… 

 

Journal of Agricultural Education 332 Volume 59, Issue 2, 2018  

Table 5 

Pearson Correlation Coefficients of Selected Personal and Professional Characteristics and the 
Four Constructs of Influence (n = 91) 

 1   2 3 4 5 6 

1. Working Conditions - .65*b .35*a .37*b -.08 -.05 

2. Personal Factors  - .19 .35*a -.10 -.02 

3. Compensation   - .25*b   -.24*b .12 

4. Teacher Development    - -.14 .00 

5. Years of Experience     - .04 

6. Age      - 

 *p = < .05 level, 2-tailed 

a Small effect size.  

 b Medium effect size. 

A more thorough analysis of individual variables and correlations revealed the following 
statistically significant relationships. The frequency one considers leaving the profession had a 
moderate, positive relationship with out of classroom expectations (r = .34) and paperwork (r = 
.32), in addition to a low, positive relationship with the level of personal accomplishment (r = .27) 
and lack of personal accomplishment (r = .29). Additionally, a teacher’s feelings of negativity 
towards students and 22 variables within each of the four constructs were significantly correlated 
at a 0.01 level (2-tailed). As such, teachers’ feelings of negativity towards students also showed 
substantial positive relationships with feelings of negativity toward parents (r = 0.60) and lack of 
personal accomplishment (r = 0.50). Thorough analysis of all variables and their correlations 
revealed 22 additional variables that had a moderate, positive relationship with the negativity 
towards students’ variable.  

To compare differences between novice and experienced teachers’ perceptions of the 
factors that influenced their decision to leave the classroom, investigators used an independent 
samples t-test calculation for objective four. For methodological purposes, participants were either 
classified as novice (i.e., five or fewer years of experience) or experienced (i.e., more than five 
years of experience). As shown in Table 6, a statistically significant difference was found between 
novice and experienced teachers in the compensation construct, t(89) = 2.65, p = .01. The difference 
between the two groups yielded a medium effect size (Cohen, 1990). 
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Table 6 

Agriculture Teacher Attrition Constructs of Influence and Differences between Professional Career 
Stages (n = 91) 

Construct 
Novice (n = 45) Experienced (n = 46) 

t-test p M SD M SD 
Personal Factors 2.63 .70 2.46 .68 1.18 .24 

Teacher Development 2.61 .67 2.44 .70 1.16 .25 

Working Conditions 2.20 .71 1.98 .62 1.56 .12 

Compensation 2.16 .90 1.71 .73 2.65 .01* 

Note. Novice teachers reported 1-5 years of teaching experience. Experienced teachers included 
teachers who reported 6-15 years of experience (mid-career) and 16 or more years of experience 
(late career) (Huberman, 1989; National Association of Agricultural Educators, 2017a; White, 
2008). 

*p = < .05 level, 2-tailed 

When comparing the individual teacher attrition variables of influence between groups, 
scores were significantly higher for novice teachers than experienced teachers in seven unique 
areas. Mean (M), standard deviation (SD), t-value (t), significance (p), and effect size are reported 
in Table 7. As noted in the table, researchers identified small to medium effect sizes for each 
statistical comparison (Cohen, 1990).  
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Table 7 

Significant Agriculture Teacher Attrition Influences (by construct) and Differences Between 
Professional Career Stages (n = 91) 

Influences by Construct 

Novice (n = 45) Experienced (n = 46) 

t-test          p M SD M SD 

Personal Factors       

     Stress 3.42 1.22 2.85 1.05 2.41 .02*b 

     Lack of Personal  

        Accomplishment 

2.38 1.28 1.89 0.95 2.06 .04*a 

Teacher Development       

     Uncomfortable Preparing  

        students for FFA CDEs 

2.24 1.09 1.78 0.76 2.35 .02*a 

Working Conditions       

     Quality of Facilities 2.01 1.43 1.29 0.74 3.02 .00*b 

     Instructional Resources 2.07 1.47 1.32 0.85 2.98 .00*b 

     Interactions with Parents 2.72 1.55 2.10 1.36 2.02 .05*a 

Compensation       

     FFA Stipend 2.63 1.66 1.64 1.04 3.43 .00*b 
Note. Measured on a scale from 1 (did not impact) to 5 (always).  

*p = < .05 level, 2-tailed 

 a Small effect size.  

 b Medium effect size. 

The findings of this study revealed significant factors impacting former agriculture 
teachers’ decisions to leave classroom teaching in addition to behaviors and dispositions recalled 
by the former teachers in the time leading up to their exit. Statistical significance was also found 
when categorizing teachers by those who were novice versus experienced in consideration of 
factors influencing the decision to leave.  

Conclusions and Recommendations 

The purpose of this study was to investigate factors associated with former Illinois school-
based agriculture teachers’ final decision to leave the profession. Previous studies have attempted 
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to determine attrition factors within agricultural education (Bennett et al., 2002; Chenevey et al., 
2008; Murray et al., 2011; Rice et al., 2011; Sorensen et al., 2016b; Tippens et al., 2013; Torres et 
al., 2009; Walker et al., 2004); however, very few have provided evidence from teachers who have 
already exited the profession (Lemons et al., 2015). There has been an Agriculture Teacher Risk 
Assessment instrument developed (Greenhaw et al., 2017), however to date it has only been 
validated among current agriculture teachers in the state of Texas. This study provided responses 
from ninety-one (N = 91) agriculture teachers who have left the profession within the last 10 years 
to help provide some clarification as to why agriculture teachers leave the profession in Illinois.  

Researchers used objective one to describe the personal and professional characteristics of 
school-based agriculture teachers from Illinois who chose to leave the profession. On average, 
teachers in this study worked seven years in the classroom, with nearly half (49.5%, n = 45) leaving 
the profession in less than five years. This finding is consistent with the literature suggesting the 
largest attrition group is early-career teachers (Grissmer & Kirby, 1987; Ingersoll et al., 2014; 
Sutcher et al., 2016). Interestingly, the late-career teachers comprised the smallest group with 7.7% 
(n = 7), while mid-career teachers (those with 6-15 years of experience) comprised a higher than 
expected percentage with 42.8% (n = 39). This may suggest additional time and financial resources 
should be allocated towards retention efforts for mid-career teachers.  

When reviewing additional personal and professional characteristics, several other factors 
were deemed noteworthy. Of the respondents, 56% (n = 51) identified as male and 44.0% (n = 40) 
as female. This is almost identical to current demographic information reported from Illinois 
Agricultural Education state staff, as 57% of Illinois Agriculture teachers are male and 43% female, 
respectively (Facilitating Coordination in Agricultural Education, 2017). The demographic 
consistency between the sample and the population eliminates the assumption that one gender 
leaves the profession at higher attrition rate than the other.  

Moreover, when examining salary information, it was evident school-based agriculture 
teachers from Illinois have the potential to increase their salaries after exiting the profession, with 
an average self-reported increase of 10.1% in their current positions. However, as the data revealed, 
compensation was reported as the least influential construct in the model. This finding, combined 
with the fact that approximately two-thirds (67%, n = 61) of participants were already receiving 
additional compensation through an extended contract, provided the basis for researchers to 
conclude the compensation construct was not as influential as some might assume. This finding is 
inconsistent with literature that suggested inadequate compensation was a leading predictor in 
teacher attrition (Allen, 2005; Ingersoll, 2003; Sutcher et al., 2016). Additionally, the demographic 
data revealed more than one-third of teachers (36.3%, n = 33) were still indecisive about whether 
or not they made the right decision to leave the profession. This may suggest an opportunity for the 
profession to reintroduce former agriculture teachers to the profession if the critical shortage of 
qualified teachers continues to be a concern. Additional research is needed to investigate teachers’ 
perceived concerns related to compensation. 

Researchers used objective two to identify factors impacting school-based agriculture 
teachers’ final decision to leave the profession. Of the four constructs in the proposed model, 
personal factors were deemed the most influential construct, closely followed by teacher 
development, working conditions, and further down the list, compensation. While family or 
personal reasons were reported as the most significant influencer, it is interesting to note seven of 
the top 10 impact variables were from the working conditions category. This is consistent with 
literature suggesting poor working conditions as a prominent element in the decision to leave the 
teaching profession (Johnson & Birkeland, 2003). Moreover, objective two was used to determine 
the top affective factors associated within the conceptual model. These data provide a glimpse into 
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the behaviors and attitudes former agriculture teachers experienced during their last year in the 
profession. The lack of confidence to teach the curriculum was the leading variable, with several 
indicators also coming from the personal factors, teacher development, and working condition 
constructs.  

After thorough examination of all attrition variables, it is evident several variables have the 
ability to influence teachers’ decision to leave. While family or personal reasons are often perceived 
as a variable outside of the profession’s control, many of those issues stem from the lack of work-
life balance. This is often due to the out-of-classroom expectations, also a leading attrition factor 
in this study. This finding is supported by the literature that indicates agriculture teachers work well 
beyond the 40-hour work week and often struggle to balance their personal and professional time 
(Hainline et al., 2015; Lambert et al., 2011; Murray et al., 2011; Sorensen et al., 2016a; Torres et 
al., 2008). It is plausible to consider that attrition rates might decline if those in the profession (i.e., 
Agricultural Education State Staff, CTE Directors, Administrators) made a conscious effort to 
either (a) decrease the expectations placed upon its teachers, or (b) provide them with additional 
help/resources to manage the excessive workload.  

 National and state agricultural education staff must be mindful of expectations 
(evening/weekend events, additional paperwork) they are placing upon their teachers, specifically 
novice teachers who have not developed techniques to deal with the stressors of the job and/or 
achieving a work-life balance. Furthermore, as the inability to feel caught up was identified as a 
top attrition factor, and more than three-quarters (76.9%, n = 70) of those leaving the profession 
were last employed within a single-teacher department, providing additional assistance for those 
teachers is essential. Support groups, such as the local FFA alumni or advisory council, could 
provide some assistance in these areas; however, hiring additional help may prove to be the best 
course of action. Boone and Boone (2009) suggested agriculture teachers may have an easier ability 
to balance their home life with work when employed within a multi-teacher department. Creation 
of additional multi-teacher agricultural departments, or at minimum hiring an assistant FFA 
advisor, may help increase the retention rates in the profession to distribute excessive workload 
among various people within the program. 

Moreover, lack of confidence to teach the curriculum and the ability to teach students could 
be improved through purposeful modification of existing teacher preparation programs and 
additional professional development opportunities for pre-service teachers. Additional research 
identifying specific pedagogical or agricultural content knowledge gaps should be conducted to 
provide direction for additional coursework or professional development opportunities.  

Objective three sought to determine if a relationship existed among the participants’ 
personal and professional characteristics, four attrition/retention constructs, and various items of 
influence. Moderate to substantially strong relationships were reported among all constructs, except 
personal factors with compensation. This provides some validity within the conceptual model that 
items are significantly related, excluding the relationship between the two previously mentioned. 
When examining attrition factors with the frequency one considers leaving the profession, several 
items proved to have a moderate correlation, including out of classroom expectations and 
paperwork. This finding helps confirm the concern that excessive expectations placed on teachers 
is detrimental to the profession. Furthermore, the significant correlations among teachers’ feelings 
of negativity towards students and 22 other attrition influences bear further investigation. Linear 
regression analysis should be conducted with a larger sample to predict the impact of teachers’ 
feeling of negatively towards students on their decision to leave. 
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 Data reported from objective four revealed differences among teachers across their 
professional career span. When examining the four constructs, only compensation proved to be a 
statistically significant variable between novice and experienced teachers. The data reveal that 
novice teachers find elements within the compensation construct as more important than the veteran 
teachers. One possible explanation is that the experienced teachers are less concerned about money 
because they would typically be higher on the salary schedule, due to additional years of 
experience. Other significant differences between novice and experienced teachers revealed that 
novice teachers have higher levels of stress, feelings of lack of personal accomplishment, are 
uncomfortable preparing students for CDEs, and are concerned more about the quality of facilities, 
lack of instructional resources, interactions with parents, and the lack of a FFA stipend. This may 
suggest a need for some specific focus areas for professional development in this demographic. 

The collective findings of this study could present an opening for conversation among 
vested stakeholders in agricultural education regarding the state of the profession and the future 
trajectory of the profession. Dialogue should be initiated among the various groups of agriculture 
teachers, state Department of Education staff, state FFA staff, and agriculture teacher educators. 
This dialogue should focus on how these findings can be used to inform future practices within 
agricultural education to ensure the state culture is one that encourages retention of qualified 
teachers as opposed to promoting practices that lead to increased attrition. The overall 
organizational culture within the various vested stakeholder organizations should be critically 
examined with the idea of promotion of retention and minimization of attrition factors in mind. 

This study is unique in that no other previous research that examines agriculture teachers 
who have left the profession have explored a sample of this magnitude. Although the results help 
narrow the expansive list of variables that may contribute to a teacher’s decision to leave, more 
investigation is warranted with a larger, diverse sample of teachers from other states to draw 
conclusions or make predictions for the definitive reasons teachers choose to leave. Based on the 
findings, modifications should be made to refine the survey instrument. Furthermore, relevant 
qualitative research should be conducted to investigate potential factors that would positively 
influence a current school-based agriculture teachers’ decision to stay and a former teacher’s 
decision to return to the profession.  
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Communicating to Landowners in the Texas Little 
River Watershed: A Descriptive Analysis of Their 
Communication Preferences for Receiving Water-
Related Information 

Stacey Dewald1, Holli R. Leggette2, Theresa Pesl Murphrey3, Allen Berthold4 & Kevin Wagner5  

Abstract 

Elevated levels of bacteria impact the use of the Little River watershed in Texas. The amount of 
bacteria entering the waterway could be reduced if landowners within the watershed received 
water-related information and adopted best management practices. However, landowners’ access 
to water-related information is limited, perhaps, because the information is not targeted to them 
and their preferences. Therefore, to identify landowners’ communication preferences for receiving 
water-related information, we assessed 275 landowners in the Texas Little River watershed using 
a paper questionnaire. Respondents preferred water-related information delivered via websites 
monthly and direct mailings quarterly, twice annually, and annually and least preferred social 
media platforms as a communication medium. Yet, we found no statistically significant differences 
between respondents’ demographics and their preferred communication mediums. Furthermore, 
respondents identified Texas A&M AgriLife Extension as the most trustworthy source of water-
related information. Water resource experts, therefore, should disseminate information using 
websites and direct mailings in partnership with Texas A&M AgriLife Extension. Further research 
should be conducted using observations, focus groups, and interviews during the watershed-based 
planning process to understand reasons for landowners’ communication preferences.  
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Introduction 

Water is a complex and interdisciplinary problem (Andenoro, Baker, Stedman, & Weeks, 
2016). Across the United States, bacteria are entering waterways and affecting water quality, and 
such is the case in the Little River watershed (TCEQ, 2014a, 2014b). One way to improve the 
environment and decrease the amount of bacteria entering waterways is for private landowners to 
adopt and implement best management practices (BMPs; e.g., buffer strips, prescribed grazing, 
critical area plantings, etc.; USDA, n.d.). However, adopting BMPs is voluntary, and successful 
adoption depends on the availability of quality information. Therefore, agricultural educators and 
communicators must seek ways to address water quality issues and deliver water quality 
information that meets landowners’ needs as addressed in the American Association for 
Agricultural Education 2016–2020 National Research Agenda.  

Water-related information, especially information related to watershed-based plans, should 
inform and persuade landowners to adopt BMPs. Landowners’ access to information is directly 
related to their adoption of BMPs (Baumgart-Getz, Prokopy, & Floress, 2012) because, without 
information, they cannot be knowledgeable about the impacts of BMPs. There are a variety of 
communication mediums (e.g., television, newspaper, direct mailings, newsletters, magazines, 
radio, email, websites, and social media) landowners can use to gain information about BMPs. 
However, lack of familiarity with and access to such communication mediums (Molnar, Bitto, & 
Brant, 2001) could negatively impact if and how they adopt and implement BMPs.  

Thus, landowners need to receive water-related information according to their 
communication preferences. Landowners across four watersheds in Michigan preferred to receive 
information about water conservation practices through newsletters, printed bulletins, and fact 
sheets (Howell & Habron, 2004). Boellstorff, McFarland, and Boleman (2010) found that 45% of 
Texas farmers and ranchers previously received water quality information from newspapers and 
magazines. Similarly, Rosenberg and Margerum (2008) found farmers and ranchers highly 
preferred print sources (e.g., newsletters) because they are a “quick, convenient, and non-invasive 
method of getting information” (p. 488).  

Yet, in the last 12 to 15 years, information delivery has changed drastically. For example, 
Caumont (2013) found that 50% of Americans obtained national and international news and 
information using the internet. Of that 50%, 60% reported using television to obtain news and 
information. In 2000, Thysen noted that email was important to the future of agricultural Extension 
services and the agricultural network because it provides landowners the opportunity to gain access 
to educational information and make real-time decisions on their farms (Thysen, 2000). Cline 
(2011) found that 93% of study respondents, predominately Caucasians who “have worked or lived 
on a farm or worked for an agricultural business” (p. 81), used social media to access agricultural 
information and participate in digital conversations. Additionally, White, Meyers, Doerfert, and 
Irlbeck (2014) found that individuals involved in agri-marketing use social media to communicate 
about current agricultural issues (e.g., water quality) and to educate the agricultural community. 
Agricultural organizations use social media to diffuse information to and connect with landowners; 
therefore, social media could be an efficient method for information delivery.   

In addition to accessible information, landowners choose to absorb messages based on their 
perception of the sources’ trustworthiness. For example, research by Mase, Babin, Prokopy, and 
Genskow (2015) suggested landowners across 19 watersheds in the Midwest trusted local 
cooperative Extension, county soil and water conservation districts, and Natural Resources 
Conservation Service more than they trusted environmental organizations and lawn care 
businesses. These sources of information may be perceived as transparent in and accountable for 
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the information they provide to the public, which Giupponi and Sgobbi (2008) suggested as factors 
in trustworthiness. However, Rosenberg and Margerum (2008) found that landowners considered 
friends, family, neighbors, and local Extension agents more trustworthy than environmental or 
government agencies. The relationship between landowners and friends, family, neighbors, and/or 
Extension agents could be attributed to their interpersonal communication, which is an important 
factor in trustworthiness related to adoption (Rogers, 2003).  

Additionally, targeted information is important in innovation adoption and behavioral 
change (Rogers, 2003). Lamm, Lamm, and Carter (2015) found a knowledge gap between opinion 
leaders in the food, agriculture, and natural resource sciences and the public related to water issues. 
For example, opinion leaders were more familiar with terms and initiatives than the public was 
(Lamm et al., 2015), and lack of familiarity with terms and language is problematic when 
disseminating information to landowners. Furthermore, “education and outreach approaches 
centered only on the environmental dimensions of conservation projects may be insufficient to 
motivate changes in conservation behavior” (Jackson-Smith & McEvoy, 2011, p. 341). 
Environmental dimensions can include general facts about water, current water quality levels (e.g., 
nutrients, salinity, etc.), or impacts of agricultural commodity production on water quality.  

Furthermore, the elements of information diffusion (Quarles, Jeffres, Sanchez-Ilundain, & 
Neuwirth, 1983) are important to developing targeted information. The three elements include 
leveling, sharpening, and assimilating (Quarles et al., 1983). Leveling, or shortening the message, 
allows consumers to understand information without becoming overwhelmed. Sharpening, or 
emphasizing key details, provides consumers the most important information first, which is 
important for immediate mass media purposes. The third element is assimilation of, or distorting 
of, messages to fit preexisting stereotypes, attitudes, or expectations, allowing the media to provide 
relatable messages to a specific population (Quarles et al., 1983). When communicating messages, 
conforming to specific audiences’ attitudes can assist in delivering a more influential message. 
Tucker and Napier (2002) described “doubt[s] in the value of broad-based or ‘shotgun’ approaches 
for delivering agricultural information” (p. ab). Such approaches entail very broad and general 
information delivered across many audiences that is not specific or applicable to a given audience. 
Thus, to effectively diffuse information to landowners and achieve successful adoption of practices, 
those who deliver information must understand their target audience.  

Theoretical Framework 

One way to understand a target audience is through audience segmentation (Slater, 1996), 
which we used to guide this study. Slater (1996) suggested that a key piece of audience 
segmentation is using demographic characteristics (e.g., age, gender, ethnicity, and education level) 
to deliver information effectively. Audience segmentation is instrumental in communicating with 
adopters in all stages of Rogers (2003) diffusion of innovations model.  

The first step to any communications activity is understanding the target audience. 
Communicators use audience segmentation to do just that. They can sort or group individuals by 
characteristics in an effort to define specific methods of delivery and message content (Stone, 
Singletary, & Richmond, 1999), which enhances information delivery and influences assimilation 
between message and audience (Slater, 1996). Specifically, generational segmentation—grouping 
by generations or age—can be a powerful way to effectively deliver information (Lee & Kotler, 
2011). Warner, Chaudhary, Rumble, Lamm, and Momol (2017) found audience segmentation to 
be effective when targeting specific audiences for markets of and participation in Extension 
programs. Additionally, if the information source’s vision is similar to the receiver’s vision, “the 
more likely the receiver is to respond favorably to the source and the source’s message” (Stone et 
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al., 1999, p. 87). One could argue Extension agents and landowners are congruent in their thinking 
and, therefore, are similar to each other, substantiating Rosenberg and Margerum’s (2008) findings 
that Extension agents are trusted sources of information. 

Audience segmentation is critical to understanding landowners’ communication 
preferences, perceived source trustworthiness, and information needs because, without audience 
segmentation, one cannot tailor information to a targeted audience. Therefore, before 
communicators and educators can develop effective messaging and programming, they must first 
understand who is receiving the information. Because the Texas A&M AgriLife’s Texas Water 
Resource Institute (TWRI) was not familiar with the audience in the Little River watershed, TWRI 
scientists sought to develop targeted messaging. Therefore, we chose to use audience segmentation 
to develop a descriptive analysis of landowners’ communication preferences for receiving water-
related information. 

Purpose and Research Questions 

The purpose of this study was to identify how landowners in the Texas Little River 
watershed preferred to receive water-related information and who they perceived as trustworthy 
sources of information based on their demographics. We achieved this purpose using three research 
questions.  

1. What are the differences among landowners’ age, gender, ethnicity, and educational level 
in relationship to their communication medium preferences for receiving water-related 
information?  

2. What are the differences among landowners’ age, gender, ethnicity, and educational level 
in relationship to their perceived source of trustworthiness for water-related information?  

3. What are the differences among landowners’ age, gender, ethnicity, and educational level 
in relationship to the types of water-related messages they prefer to receive?  

Method 

This descriptive quantitative study was part of a larger research study to identify Little 
River watershed landowners’ motivations for and barriers to adopting BMPs related to watershed-
based plans. Additionally, the findings included in this study were part of a formal report written 
for and submitted to the funding agency.  

This study used a questionnaire to assess landowners’ communication preferences and 
source trustworthiness for receiving water-related information. Bryman (2016) described survey 
methodology as a sufficient way to establish facts, describe a population, and generalize 
information beyond the sample. This type of study has been used in similar studies and states to 
identify landowners’ communication preferences (Rosenberg & Margerum, 2008).  

Sample 

We sought to survey landowners within the Little River watershed, Big Elm Creek and San 
Gabriel River in three Texas counties—Bell, Milam, and Falls because those waterways were not 
meeting water quality standards due to bacteria pollution at the time of the study. We were 
interested in this particular population because TWRI wanted to communicate with them about 
managing watersheds.  
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Therefore, using Geographic Information System (GIS), we identified landowners (N = 
7,592) living outside of city limits and along the three waterways. Of those, we drew a simple 
random sample of 1,881 (95% confidence level, 1.96 confidence interval), yielding 1,880 
deliverable responses. A total of 462 landowners (25%) returned the questionnaire, resulting in 275 
(15%) usable responses. Of the 275 usable responses, 30.2% were 55 to 64 years of age (n = 78), 
69.8% were males (n = 185), 90.6% were Caucasian (n = 230), and 25.1% had at a bachelor’s 
degree (n = 66; Table 1).  

Table 1 

Demographic Characteristics of the Little River Watershed Study Respondents (N= 275) 

Characteristic n % 

Age (n = 258)  

54 or younger 52 20.2 

55 to 64 78 30.2 

65 to 74 73 28.3 

75 or older  55 21.3 

Gender (n = 265)  

Male 185 69.8 

Female 80 30.2 

Ethnicity (n = 254)  

American Indian  1 0.4 

Asian 1 0.4 

Black or African American  19 7.5 

Spanish, Hispanic, Latino 3 1.2 

White or Caucasian 230 90.6 

Highest level of education (n = 263)  

Less than high school 6 2.3 

High school diploma/GED 47 17.9 

Some college 46 17.5 

2-year degree 30 11.4 

Bachelor’s degree 66 25.1 

Graduate degree 58 22.1 

Other 10 3.8 
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Procedures 

We designed the paper questionnaire based on interviews with Texas A&M AgriLife 
Extension agents in Bell, Milam, and Falls counties; a review of relevant literature; and the Social 
Indicators Data Management and Analysis (SIDMA) tool website (Genskow & Prokopy, 2011). 
We believed that, because the Extension agents were close in proximity to the landowners of 
interest, they could help us develop context-specific questions and provide valuable input into the 
target audience. Furthermore, SIDMA has been used for water-related studies both locally 
(Berthold, 2014) and nationally. The questionnaire had 24 close-ended questions (i.e., dichotomous 
and Likert-type scales) related to communication preferences, source trustworthiness, BMPs use, 
and demographics. Because the project was federally funded, the needs of the funding agency and 
TWRI were important in determining the types of questions we asked the landowners. The TWRI 
scientists were especially interested in how communication preferences and source trustworthiness 
differed based on demographics.   

We created a dichotomous scale (i.e., yes or no) to determine how landowners received 
water-related information from nine communication mediums (i.e., television, newspaper, direct 
mailings, email, magazines, radio, books, websites, and social media). However, we were not only 
interested in how they currently received information but also how they preferred to receive 
information. Therefore, using a modified five-point, Likert-type scale (i.e., least preferred, slightly 
not preferred, no preference, slightly preferred, and most preferred), we gathered information 
about landowners’ preferred communication mediums (i.e., television, newspaper, direct mailings, 
email, magazines, radio, books, websites, and social media) for receiving water-related 
information. We were also interested in how frequently they preferred to receive water-related 
information through each of the identified communication mediums noted above, which we 
determined using a modified four-point, Likert-type scale (i.e., monthly, quarterly, twice annually, 
and never). In retrospect, it would have been helpful had we also included a question related to how 
frequently they currently receive information using the nine communication mediums. 

Additionally, we used a dichotomous scale (i.e., yes or no) to identify landowners’ current 
sources of information. While designing the questionnaire, we identified nine potential sources of 
information (i.e., government agencies, industry groups, friends and neighbors, Texas A&M 
AgriLife Extension Service, Texas Parks and Wildlife, environmental groups, agricultural service 
providers, trade shows/fairs, and county health departments). We recognize landowners might 
obtain information from additional sources other than those included, but we, based on prior 
studies, identified these nine sources as most prominent. Furthermore, we considered government 
agencies as entities such as Natural Resource Conservation Service, Farm Services Agency, and 
soil and water conservation districts; industry groups as entities such as Texas Farm Bureau, Cattle 
Raisers Association, and Cotton Growers Association; agricultural service providers as entities 
such as chemical company representatives and crop insurance agents; and environmental groups as 
entities such as Sierra Club and wildlife societies.  

In addition to knowing how landowners receive information, we wanted to know the 
sources of information they considered most trustworthy, the type of information they needed to 
receive, and the type of information they were interested in receiving. We determined source 
trustworthiness using a modified four-point, Likert-type scale (i.e., not trustworthy, somewhat 
trustworthy, trustworthy, and very trustworthy) for all nine of the information sources. To 
determine the types of water-related information landowners need to receive, we included 11 
statements related to water quality and water conservation (e.g., “how water quality impacts your 
operation,” “how to install/maintain conservation practices,” and “policies related to water”). We 
determined the types of information landowners need to receive using a four-point, Likert-type 
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scale (i.e., not needed, somewhat needed, needed, and very needed). Furthermore, to determine the 
types of water-related information landowners were most interested in receiving, we used the same 
11 statements noted above. We determined the types of information landowners were interested in 
receiving using a four-point, Likert-type scale (i.e., not interested, somewhat interested, interested, 
and highly interested).  

Furthermore, we were interested in communication preferences and source trustworthiness 
in relationship to landowners’ demographics, especially as they related to age, gender, ethnicity, 
and educational level. The questionnaire also included demographics questions related to 
agricultural production (e.g., acres farmed, commodities produced) and best practices questions 
related to water quality and water conservation at the request of TWRI scientists. However, those 
questions were beyond the scope of this study and, therefore, are not reported below.   

We sought to establish validity using a pilot study and an expert review, but we were unable 
to use the pilot study data as a point of validity because of a low response rate (5%). Therefore, we 
established content validity (Bryman, 2016) of the instrument in two ways— a committee of 
content experts from TWRI who specialize in water resources and watershed-based plans, and 
Texas A&M AgriLife Extension Service agents from Bell, Milam, and Falls counties. Because our 
data were not aggregated into indices, there was not a need for us to calculate a Cronbach’s alpha 
to establish reliability of the instrument.  

We distributed the questionnaire using Dillman, Smyth, and Christian’s (2014) method for 
survey distribution. We had four points of contact with the landowners—an initial postcard, a 
questionnaire, a reminder postcard, and a reminder questionnaire—and provided them the 
opportunity to return the paper questionnaire or complete the questionnaire online. We sent the 
initial postcard on June 24, 2016, and data collection ended August 12, 2016. The United States 
Postal Service returned 122 of the initial postcards for various reasons (e.g., addressee not at 
address, addressee temporarily away, vacant address, closed P.O. Box), and because we could not 
verify if the 122 landowners received the questionnaire, we did not remove them from the sample. 
We sent the first questionnaire to the landowners with a cover letter and information sheet that 
informed the landowners about the scope of the study, confidentiality, and benefits of participating. 
If the landowners consented to the study, we asked them to return the questionnaire along with the 
signed information sheet. We sent the reminder post card one week after we sent the initial 
questionnaire. One week after sending the second reminder, we sent the final questionnaire in an 
effort to obtain as many responses as possible. We finalized data collection two weeks after we 
sent the second round of questionnaires.  

As noted earlier, 462 landowners (25%) returned the questionnaire, resulting in 275 (15%) 
usable responses. We recognize this is a low response rate and prevents us from generalizing our 
results to the population, but it is typical of water-related research in Texas (Berthold, 2014). In an 
effort to test for non-response error, we compared early and late respondents on three questions 
and found no significant differences (Lindner, Murphy, & Briers, 2001). 

To answer the research questions, we analyzed the data using Version 23 of the Statistical 
Package for Social Sciences (SPSS). We calculated the mean, standard deviation, and frequency 
on descriptive variables, including demographics and dichotomous questions. We ran t-tests on 
categorical data to determine association among variables, specifically demographic information 
(i.e., gender and ethnicity) related to communication medium preferences, current sources of 
information, and source trustworthiness. We also calculated four ANOVA analyses among 
respondents’ ages and educational levels based on their preferred communication mediums and 
source trustworthiness. We calculated effect sizes for all t-tests and ANOVAs and adjusted them 
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accordingly with a Bonferroni correction value (α = 0.49; Field, 2013). All calculations were not 
significant due to the Bonferroni corrected value.  

Results 

Respondents most frequently received water-related information through direct mailings (f 
= 109, 48.0%) and preferred to receive information through direct mailings (M = 3.99, SD = 1.16). 
In opposition, respondents have not frequently received water-related information through social 
media (f = 201, 90.1%) and least preferred to receive information via this method (M = 1.29, SD = 
1.13). However, an independent t-test found no significant differences among communication 
mediums (t(221) = .431, p = .682; Table 2). 

Table 2 

Respondents’ Current Use of and Preferred Communication Mediums to Receive Water-related 
Information (N = 275) 

Communication Medium 

Current Use Preferred 

Yes No  

M SD n f % f % N 

Direct mailings  109 48.0 118 52.0 227 3.99 1.16 205 

Magazines 94 41.4 133 58.6 227 2.74 1.30 196 

Newspaper 92 40.2 137 59.8 229 2.80 1.35 203 

Television  89 38.2 144 61.8 233 2.77 1.35 206 

Websites 85 37.8 140 62.2 225 3.20 1.43 203 

Email 56 24.9 169 75.1 225 3.10 1.55 203 

Radio 49 21.8 176 78.2 225 2.36 1.23 191 

Books 41 18.3 183 81.7 224 2.49 1.25 192 

Social media 22   9.9 201 90.1 223 1.92 1.13 193 

Other 3 20.0 12 80.0 15 2.55 1.37   11 

Note. N = total respondents in the study. n = total respondents who answered the question. f = 
number of respondents who reported a usable answer for each medium. ≤ 1.50 = least preferred; 
1.51 – 2.49 = slightly not preferred; 2.50 – 3.49 = no preference; 3.50 – 4.49 = slightly preferred; 
4.50 ≤ = most preferred. 
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Using an independent t-test, we found a significant difference between respondents’ 
frequency of receiving direct mailings and all other communication mediums (t(227) = 36.85, p = 
0.000). Respondents most preferred websites for monthly (f = 59, 27.4%) delivery of water-related 
information and direct mailings for quarterly (f = 69, 30.3%), twice annual (f = 33, 14.5%), and 
annual (f = 39, 17.1%) delivery of water-related information. Additionally, they preferred not to 
receive water-related information on social media (f = 153, 74.6%; Table 3). 

Table 3 

Frequency Respondents Preferred to Receive Water-related Information (N =275) 

Communication 
Channel n 

Monthly Quarterly 
Twice 

annually Annually Never 

f % f % f % f % f % 

Websites 215 59 27.4 30 14.0 22 10.2 20 09.3 84 39.1 

Direct mailings  228 56 24.6 69 30.3 33 14.5 39 17.1 31 13.6 

Email 223 52 23.3 42 18.8 20 09.0 17 07.6 92 41.3 

Television  219 51 23.3 26 11.9 21 09.6 28 12.8 93 42.5 

Newspaper 214 48 22.4 40 18.7 14 06.5 26 12.1 86 40.2 

Magazines 212 35 16.5 29 13.7 25 11.8 30 14.2 93 43.9 

Radio 208 34 16.3 21 10.1 10 04.8 20 09.6 123 59.1 

Social media 205 22 10.7 7 03.4 11 05.4 12 05.9 153 74.6 

Books 209 11 5.3 16 07.7 14 06.7 35 16.7 133 48.4 

Other 15 1 6.7 0 00.0 2 13.3 2 13.3 10 66.7 

Note. N = total respondents in the study. n = total respondents who answered the question. f = 
number of respondents who reported a usable answer for each medium. 

 

We calculated an ANOVA to compare communication preferences among respondents’ 
ages (≤ 54 (n = 48), 55 to 64 (n = 70), 65 to 74 (n = 66), and ≥ 75 (n = 34)). Respondents’ age was 
not significant in their communication medium preferences (see Table 4).  
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Table 4 

Group Differences for Respondents’ Preferred Communication Mediums Based on Age (N= 275) 

 ≤ 54 55 – 64 65 – 74 ≥ 75    

Communication 
Medium M SD M SD M SD M SD F(3) p η2 

Direct 
mailings  4.04 0.96 4.08 1.19 3.97 1.25 3.77 1.26 0.51 .674 0.01 

Websites 3.63 1.25 3.45 1.40 2.87 1.49 2.71 1.42 4.55 .004 0.06 

Email  3.43 1.53 3.14 1.55 2.92 1.56 2.87 1.54 1.24 .297 0.02 

Television  2.93 1.34 2.54 1.35 2.80 1.39 2.87 1.25 0.95 .420 1.53 

Radio 2.91 1.26 2.22 1.21 2.14 1.18 2.21 1.13 4.18 .007 0.06 

Newspaper  2.89 1.32 2.54 1.35 2.74 1.31 3.28 1.37 2.33 .076 0.03 

Magazines 2.87 1.29 2.66 1.31 2.75 1.32 2.71 1.32 0.23 .875 0.00 

Books 2.51 0.91 2.57 1.35 2.36 1.30 2.60 1.40 0.38 .771 0.00 

Social media 2.40 1.37 1.82 1.03 1.65 0.95 1.86 1.03 4.21 .007 0.06 

Note. ≤ 1.50 = least preferred; 1.51 – 2.49 = slightly not preferred; 2.50 – 3.49 = no preference; 
3.50 – 4.49 = slightly preferred; ≥ 4.50 = most preferred. 

We calculated an independent t-test and found no significant differences between male and 
female respondents’ preferred communication mediums. However, male (M = 3.87; SD = 1.13; n 
= 143) and female (M = 4.27; SD = 1.19; n = 60) respondents slightly preferred to receive water-
related information via direct mailings, and males (M = 1.87; SD = 1.07; n = 135) least preferred 
and females (M = 2.04; SD = 1.09; n = 57) slightly did not prefer social media (see Table 5). 

  



Dewald, Leggette, Murphrey, Berthold & Wagner Communicating to Landowners … 

 

Journal of Agricultural Education 353 Volume 59, Issue 2, 2018  

Table 5 

Group Differences for Respondents’ Preferred Communication Mediums Based on Gender (N= 
275) 

 Male Female   

Communication 
Medium 

M SD n M SD n df t p 
Cohen’s 

d 

Direct mailings  3.87 1.13 143 4.27 1.19 60 201.00 -2.22 .027 .34 

Websites 3.28 1.39 141 3.00 1.54 61 200.00 1.29 .198 .19 

Email 3.17 1.50 141 2.92 1.66 61 200.00 1.06 .289 .16 

Magazines 2.87 1.22 140 2.44 1.45 55 085.77 1.97 .052 .32 

Newspaper  2.82 1.27 143 2.76 1.55 59 091.61 0.24 .808 .04 

Television  2.68 1.28 146 3.00 1.50 58 202.00 -1.54 .125 .23 

Books 2.53 1.20 137 2.41 1.38 54 085.98 0.58 .559 .09 

Radio 2.41 1.20 134 2.25 1.31  56 188.00  0.82 .414 .13 

Social media 1.87 1.07 135 2.04 1.28 57 090.43 -0.83 .406 .14 

Note. ≤ 1.50 = least preferred; 1.51 – 2.49 = slightly not preferred; 2.50 – 3.49 = no preference; 
3.50 – 4.49 = slightly preferred; ≥ 4.50 = most preferred. 

 

Additionally, when comparing communication preferences between Caucasian and other 
ethnicities, an independent t-test showed no significant differences between the two groups (see 
Table 6). Respondents of American Indian, Asian, Black or African American, Spanish, Hispanic, 
and Latino ethnicities slightly preferred to receive information using direct mailings (M = 4.40; SD 
= .83; n = 15) and television (M = 3.89; SD = 1.08; n = 18), and Caucasian respondents slightly 
preferred to receive information using direct mailings (M = 3.96; SD = 1.17; n = 183).  
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Table 6 

Group Differences for Respondents’ Preferred Communication Mediums Based on Ethnicity (N = 
275) 

Communication 
Medium 

Caucasian All Other Ethnicities  

M SD n M SD n df t p 
Cohen’s 

d 

Direct mailings  3.96 1.17 183 4.40 0.83 15 196.00 1.44 .151 .43 

Websites 3.21 1.40 181 2.94 1.81 16 016.63 -0.58 .564 .17 

Email 3.07 1.52 180 3.18 1.81 17 195.00 0.28 .780 .07 

Magazines 2.75 1.30 176 2.71 1.33 14 188.00 -0.09 .922 .03 

Newspaper  2.76 1.33 180 3.29 1.49 17 195.00 1.58 .116 .38 

Television  2.65 1.31 180 3.89 1.08 18 196.00 3.87 .000 .20 

Books 2.42 1.20 172 2.86 1.46 14 184.00 1.29 .199 .33 

Radio 2.30 1.18 171 2.93 1.39 14 183.00 1.89 .060 .49 

Social media 1.88 1.09 172 2.13 1.46 15 185.00 0.85 .398 .19 

Note. ≤ 1.50 = least preferred; 1.51 – 2.49 = slightly not preferred; 2.50 – 3.49 = no preference; 
3.50 – 4.49 = slightly preferred; ≥ 4.50 = most preferred. 

  

We calculated an ANOVA to compare communication medium preferences among 
respondents’ educational level (less than high school (n = 2), high school diploma/GED (n = 33), 
some college (n = 38), 2-year degree (n = 22), bachelor’s degree (n = 55), and graduate degree (n 
= 48)). Respondents’ education level was not significant in their communication medium 
preferences (see Table 7).
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Table 7 

Group Differences for Respondents’ Preferred Communication Mediums Based on Educational Level (N= 275) 

 
Less than  

high school 
High school 

diploma/GED 

Some  

college 

Two-year  

degree 
Bachelor’s 

degree 

Graduate 
degree   

Communication 
Medium M SD M SD M SD M SD M SD M SD F(6) p η2 

Television  4.50 0.71 2.73 1.38 2.39 1.41 3.32 1.25 2.73 1.41 2.77 1.13 1.70 .122 0.05 

Email  4.50 0.71 2.56 1.39 2.76 1.66 3.17 1.56 3.23 1.66 3.51 1.35 2.13 .052 0.06 

Direct mailings  4.00 1.41 3.94 1.32 4.00 1.31 3.82 1.30 4.15 1.01 3.92 0.99 0.31 .934 0.01 

Newspaper  4.00 0.00 2.88 1.29 2.39 1.38 3.13 1.36 2.98 1.35 2.70 1.33 1.17 .324 0.03 

Websites  4.00 0.00 2.72 1.30 2.81 1.58 3.39 1.47 3.40 1.43 3.55 1.23 2.17 .047 0.06 

Magazines  3.00 0.00 2.84 1.25 2.53 1.46 2.74 1.10 2.94 1.42 2.71 1.56 0.53 .787 0.02 

Radio  3.00 0.00 2.61 1.30 1.94 1.27 2.45 1.22 2.38 1.18 2.48 1.20 1.19 .316 0.04 

Books  3.00 0.00 2.52 1.23 2.51 1.40 2.09 0.97 2.57 1.28 2.63 1.23 0.66 .685 0.02 

Social media 3.00 0.00 2.16 1.17 1.62 1.02 2.05 1.36 1.74 1.07 2.08 1.11 1.22 .299 0.04 

Note. ≤ 1.50 = least preferred; 1.51 – 2.49 = slightly not preferred; 2.50 – 3.49 = no preference; 3.50 – 4.49 = slightly preferred; ≥ 4.50 = mos
preferred. 
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We found no significant differences between respondents who did or did not currently 
receive information through identified communication mediums and their preferences for receiving 
information through that medium. However, based on means and standard deviations, respondents 
who currently receive information through direct mailings, email, books, newspapers, social media, 
magazines, television, radio, and websites preferred to receive information through those 
communication mediums more than those who did not currently receive information through the 
same communication mediums (see Table 8).  

Table 8 

Group Differences for Preferred Communication Mediums Between Respondents Who Did or Did 
Not Currently Receive Information Through the Communication Mediums (N = 275) 

Communication 
Medium 

Yes No      

M SD M SD df t p Cohen’s d 

Direct mailings 4.24 0.94 3.67 1.32 168.51 3.43 .001 0.53 

Other 4.00 1.00 2.00 1.10 007.00 2.35 .033 1.78 

Email 3.96 1.17 2.85 1.55 119.04 5.34 .000 0.98 

Books 3.72 1.00 2.18 1.10 182.00 7.65 .000 1.13 

Newspapers 3.62 1.03 2.20 1.24 192.63 8.74 .000 1.26 

Social media 3.53 0.87 1.76 1.04 183.00 6.77 .000 1.00 

Magazines 3.48 1.09 2.14 1.15 188.00 8.19 .000 1.19 

Television 3.47 1.14 2.30 1.27 173.90 6.74 .000 1.02 

Radio 3.30 0.97 2.10 1.18 074.59 6.58 .000 1.52 

Websites 1.09 0.96 2.57 1.39 190.89 9.01 .000 1.30 

Note. ≤ 1.50 = least preferred; 1.51 – 2.49 = slightly not preferred; 2.50 – 3.49 = no preference; 
3.50 – 4.49 = slightly preferred; ≥ 4.50 = most preferred. 

 

At least 30% of respondents received information from industry groups, government 
agencies, friends and neighbors, and Texas agencies. More than 80% of respondents were not 
receiving information from county health departments, trade shows/fairs, agricultural service 
providers, and environmental groups. Overall, respondents noted the Texas A&M AgriLife 
Extension Service (M = 3.16, SD = .82), Texas Parks and Wildlife Department (M = 2.88, SD = 
.83), industry groups (M = 2.73, SD = .80), and government agencies (M = 2.64, SD = .86) as 
trustworthy sources of information (see Table 9).    
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Table 9 

Respondents’ Current Sources and their Perceived Level of Source Trustworthiness for Receiving 
Water-related Information (N =275) 

Information Source 

Current Sources of Information 
Source 

Trustworthiness 

Yes No  

M SD n f % f % n 

Industry groups 84 36.1 149 63.9 233 2.73 0.80 166 

Government agencies 84 35.6 152 64.4 236 2.64 0.86 177 

Friends and neighbors 81 34.6 153 65.4 234 2.44 0.80 161 

Texas A&M AgriLife 
Extension Service 80 34.3 153 65.7 233 3.16 0.82 169 

Texas Parks and Wildlife 
Department 66 29.2 160 70.8 226 2.88 0.83 156 

Environmental groups 41 17.8 189 82.2 230 1.99 0.90 147 

Agricultural service 
providers 

38 16.4 194 83.6 232 2.28 0.79 151 

Trade shows/fairs 27 11.9 199 88.1 226 2.16 0.77 141 

County health departments 25 10.8 206 89.2 231 2.47 0.83 145 

Other 5 22.7 17 77.3 22 2.29 1.38 14 

Note. N = total study respondents. n = total respondents who answered the question. f = number 
of respondents who reported a usable answer for source trustworthiness; ≤ 1.50 = not trustworthy; 
1.51 – 2.49 = somewhat trustworthy; 2.50 – 3.49 = trustworthy; 3.50 ≤  = very trustworthy. 

 

We calculated an ANOVA to identify the effects respondents’ age (≤ 54 (n = 40), 55 to 64 
(n = 50), 65 to 74 (n = 52), and ≥ 75 (n = 23)) had on source trustworthiness. We found no 
significant differences between respondents’ age and source trustworthiness (see Table 10). 
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Table 10 

Group Differences for Respondents’ Perceived Source Trustworthiness Based on Age (N= 275) 

 ≤ 54 55 – 64 65 – 74 ≥ 75    

Information Source M SD M SD M SD M SD F(3) p η2 

Texas A&M 
AgriLife Extension 
Service 3.30 0.72 3.20 0.78 3.10 0.89 3.04 0.93 0.67 .571 0.01 

Texas Parks and 
Wildlife 2.94 0.79 2.79 0.80 2.98 0.88 2.75 0.91 0.65 .585 0.01 

Government 
agencies 2.88 0.84 2.67 0.85 2.41 0.83 2.71 0.91 2.51 .060 0.04 

Industry groups 2.72 0.79 2.81 0.72 2.67 0.90 2.70 0.80 0.26 .855 0.00 

Friends and 
neighbors 2.58 0.73 2.37 0.74 2.53 0.92 2.21 0.71 1.26 .290 0.02 

County health 
departments 2.44 0.72 2.48 0.78 2.37 0.89 2.80 0.94 1.05 .373 0.02 

Agricultural service 
providers 2.30 0.74 2.30 0.81 2.27 0.79 2.29 0.92 0.18 .997 0.00 

Trade shows/fairs  2.27 0.84 2.17 0.68 2.07 0.77 2.13 0.92 0.47 .702 0.01 

Environmental 
groups 2.15 1.02 1.96 0.79 1.88 0.87 2.11 1.02 0.73 .533 0.01 

Note. ≤ 1.50 = not trustworthy; 1.51 – 2.49 = somewhat trustworthy; 2.50 – 3.49 = trustworthy; 
≥ 3.50 = very trustworthy. 

 

We calculated an independent t-test to identify perceived source trustworthiness and found 
no significant differences between male and female respondents. However, male respondents 
reported Texas A&M AgriLife Extension (M = 3.17; SD = .80; n = 115), Texas Parks and Wildlife 
(M = 2.85; SD = .83; n = 107), industry groups (M = 2.77; SD = .74; n = 114), and government 
agencies (M = 2.63; SD = .85; n = 123) as trustworthy sources of water-related information. Female 
respondents reported Texas A&M AgriLife Extension (M = 3.16; SD = .88; n = 51), Texas Parks 
and Wildlife (M = 2.96; SD = .84; n = 49), industry groups (M = 2.65; SD = .91; n = 51), government 
agencies (M = 2.66; SD = .88; n = 53), and county health departments (M = 2.58; SD = .87; n = 48; 
Table 11) as trustworthy sources of water-related information. 
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Table 11 

Group Differences for Respondents’ Perceived Source Trustworthiness Based on Gender (N = 275) 

Information Source 

Males Females   

M SD n M SD n df t p 
Cohen’s 

d 

Texas A&M AgriLife 
Extension Service 3.17 0.80 115 3.16 0.88 51 164.00 0.12 .902 .01 

Texas Parks and 
Wildlife 2.85 0.83 107 2.96 0.84 49 154.00 -0.75 .452 .13 

Industry groups 2.77 0.74 114 2.65 0.91 51 080.75 0.86 .396 .14 

Government agencies  2.63 0.85 123 2.66 0.88 53 174.00 -0.19 .853 .05 

Friends and neighbors 2.47 0.78 109 2.40 0.86 50 157.00 0.50 .621 .09 

County health 
departments 2.41 0.80 97 2.58 0.87 48 143.00 -1.18 .242 .20 

Agricultural service 
providers  2.25 0.70 102 2.35 0.95 49 073.98 -0.61 .547 .12 

Trade shows/fairs 2.12 0.71 95 2.24 0.87 46 074.92 -0.83 .408 .15 

Environmental groups  1.94 0.88 101 2.11 0.92 46 145.00 -1.06 .293 .19 

Note. ≤ 1.50 = not trustworthy; 1.51 – 2.49 = somewhat trustworthy; 2.50 – 3.49 = trustworthy; 
≥ 3.50 = very trustworthy. 

 

Additionally, respondents of American Indian, Asian, Black or African American, Spanish, 
Hispanic, and Latino decent reported all nine sources of information as trustworthy. However, 
Caucasian respondents reported only Texas A&M AgriLife Extension Service (M = 3.16; SD = .80; 
n = 152), Texas Parks and Wildlife Department (M = 2.89; SD = .83; n = 142), industry groups (M 
= 2.73; SD = .79; n = 150), and government agencies (M = 2.61; SD = .85; n = 159) as trustworthy 
sources of information. When comparing source trustworthiness between Caucasians (n = 207) and 
other ethnicities (n = 20), we found no significant differences using an independent t-test (see Table 
12). 
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Table 12 

Group Differences for Respondents’ Perceived Source Trustworthiness Based on Ethnicity (N = 
275) 

Information Source 

Caucasian 
All Other 

Ethnicities 
 

M SD n M SD n df t p 
Cohen’s 

d 

Texas A&M 
AgriLife Extension 
Service 3.16 0.80 152 3.20 0.92 10 160.00 0.14 .893 .04 

Texas Parks and 
Wildlife 2.89 0.83 142 3.00 0.82 10 150.00 0.42 .677 .13 

Industry groups 2.73 0.79 150 2.80 0.92 10 158.00 0.28 .777 .08 

Government 
agencies  2.61 0.85 159 3.00 0.78 11 168.00 1.48 .140 .48 

Friends and 
neighbors 2.44 0.78 144 2.55 0.93 11 153.00 0.43 .664 .13 

County health 
departments 2.45 0.81 130 2.80 0.92 10 138.00 1.32 .188 .40 

Agricultural service 
providers  2.26 0.77 136 2.64 0.92 11 145.00 1.51 .132 .45 

Trade shows/fairs 2.11 0.74 127 2.67 0.87 9 134.00 2.16 .032 .69 

Environmental 
groups 1.95 0.87 131 2.60 0.97 10 139.00 2.25 .026 .71 

Note. ≤ 1.50 = not trustworthy; 1.51 – 2.49 = somewhat trustworthy; 2.50 – 3.49 = trustworthy; 
≥ 3.50 = very trustworthy. 

 

We calculated an ANOVA to identify the effects respondents’ educational level (less than 
high school (n = 2), high school diploma/GED (n = 27), some college (n = 27), 2-year degree (n = 
21), bachelor’s degree (n = 48), and graduate degree (n = 43)) had on source trustworthiness. We 
found no significant differences between respondents’ educational level and source trustworthiness 
(see Table 13). 
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Table 13 

Group Differences for Respondents’ Perceived Trustworthiness of Water-related Information Sources Based on Educational Level (N= 275) 

 Less than 
high school 

High school 
diploma/ 

GED 
Some 

college 
Two-year 

degree 
Bachelor’s 

degree 
Graduate 

degree 
   

Information Source M SD M SD M SD M SD M SD M SD F(6) p η2 

Texas Parks and Wildlife  3.00 1.41 2.70 0.99 2.43 0.79 3.10 0.83 3.18 0.68 2.92 0.75 2.60 .020 0.10 

Industry groups  3.00 1.41 2.66 0.72 2.54 1.06 2.50 0.76 2.85 0.79 2.91 0.65 1.13 .345 0.04 

Government agencies  3.00 1.41 2.41 0.80 2.41 0.84 2.62 1.07 2.79 0.82 2.81 0.76 1.31 .257 0.04 

Agricultural service 
providers 3.00 1.41 2.38 0.64 2.26 1.10 1.89 0.74 2.31 0.76 2.33 0.69 1.56 .163 0.06 

County health 
departments 3.00 1.41 2.12 0.73 2.05 0.89 1.94 0.57 2.28 0.78 2.19 0.79 0.68 .526 0.05 

Environmental groups 3.00 1.41 1.92 0.86 1.74 0.75 2.11 1.15 2.15 0.93 1.92 0.79 1.17 .325 0.04 

Texas A&M AgriLife 
Extension Service  2.67 1.16 3.00 0.86 2.80 0.91 3.29 0.90 3.30 0.64 3.39 0.70 2.17 .049 0.08 

Friends and neighbors 2.67 1.56 2.53 0.78 2.38 0.97 2.42 0.77 2.46 0.82 2.46 0.68 0.21 .973 0.01 

Trade shows/fairs  2.67 1.16 2.46 0.91 2.14 0.83 2.41 0.76 2.69 0.72 2.56 0.81 1.22 .299 0.04 

Note. ≤ 1.50 = not trustworthy; 1.51 – 2.49 = somewhat trustworthy; 2.50 – 3.49 = trustworthy; ≥ 3.50 = very trustworthy. 
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Using an ANOVA, we found no significant differences between respondents who did or 
did not receive information from identified sources and their reported trustworthiness of the source. 
However, means and standard deviations revealed that respondents who did receive information 
from Texas A&M AgriLife Extension Service, industry groups, government agencies, friends and 
neighbors, and environmental groups perceived the source to be more trustworthy than those who 
did not receive information from the same source (see Table 14).  

Table 14 

Group Differences for Source Trustworthiness Between Respondents Who Did or Did Not 
Currently Receive Information from the Source 

Source of Information 

Yes No     
Cohen’s 

d M SD M SD df t p 

Texas A&M AgriLife 
Extension Service 3.37 0.63 2.99 0.92 165.00 3.09 .002 0.48

Texas Parks and 
Wildlife 3.02 0.72 2.81 0.90 146.12 1.60 .111 0.26

Industry groups 2.95 0.68 2.51 0.85 154.64 3.67 .000 0.59

Government agencies 2.90 0.77 2.43 0.88 174.58 3.86 .000 0.58

County health 
departments 2.82 0.80 2.41 0.86 140.00 2.15 .033 0.36

Agricultural service 
providers 2.70 0.78 2.13 0.73 147.00 4.05 .128 0.67

Friends and neighbors 2.66 0.71 2.23 0.80 157.00 3.61 .000 0.58

Other 2.50 1.73 2.14 1.35 009.00 0.38 .710 0.25

Trade shows/fairs 2.42 0.72 2.08 0.76 135.00 2.00 .048 0.34

Environmental groups 2.39 1.00 1.87 0.82 055.68 2.91 .005 0.78

Note. ≤ 1.50 = not trustworthy; 1.51 – 2.49 = somewhat trustworthy; 2.50 – 3.49 = trustworthy; 
≥ 3.50 = very trustworthy. 

 

We found respondents were interested in receiving all types of water-related information 
and somewhat interested in receiving other types of information (e.g., invasive wildlife 
management, impact of prescribed burning on water quality, and well water testing). They reported 
they somewhat needed or needed all types of water-related information (see Table 15).  
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Table 15 

Means and Standard Deviations of Respondents’ Interest in and Need for Receiving Water-related 
Information (N = 275) 

 Interest Need 

Type of Information  M SD n M SD n 

Current water quality levels 3.07 0.84 232 2.70 0.98 228 

Conservation practices to improve water 
quality  

2.97 0.87 232 2.66 0.98 224 

Policies related to water 2.93 0.89 230 2.66 0.99 224 

Water conservation practices to improve 
operations 

2.93 0.90 232 2.64 1.00 226 

Increase profit or improve practices 2.93 0.94 230 2.67 0.98 227 

Conservation practice effectiveness 2.84 0.90 228 2.59 0.96 227 

Pesticide/fertilizer application management  2.80 0.94 226 2.56 0.99 222 

Install/maintain conservation practices 2.80 0.96 230 2.58 1.00 227 

Agricultural production impact on water 
quality  

2.75 0.94 228 2.42 0.97 226 

Water quality impact on operation  2.72 0.93 232 2.27 0.98 223 

Water conscious fertility application 
methods  

2.69 0.99 222 2.43 0.99 210 

Other 2.40 1.51 10 2.81 1.33 16 

Note. Interest: ≤ 1.50 = not interested; 1.51 – 2.49 = somewhat interested; 2.50 – 3.49 = 
interested; ≥ 3.50 = highly interested. Need: ≤ 1.50 = not needed; 1.51 – 2.49 = somewhat needed; 
2.50 – 3.49 = needed; ≥ 3.50 = very needed. 

Conclusions 

Audience segmentation is useful when delivering important information to a targeted 
population because the population can assimilate and relate to the messages more effectively when 
preferred delivery methods are used (Slater, 1996). However, because the response rate for this 
study was low, we must be cautious with generalizing the findings to the population. The results of 
this study, however, do provide guidance for delivering water-related information to landowners 
based on their demographic characteristics.  
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Overall, respondents preferred water-related information be delivered via websites 
monthly and direct mailings quarterly, twice annually, and annually, which supports Rosenberg 
and Margerum (2008) and Howell and Habron (2004) who found landowners preferred newsletters. 
Direct mailings are an assimilated medium, as suggested by Quarles et al. (1983), in which water-
related information can be effectively disseminated to landowners in the Little River watersheds. 
These mediums provide landowners access to necessary information without requiring the two-
way interaction of social media. Even though social media is an important part of a 21st century 
communication plan, landowners in this study did not prefer to receive information through social 
media. This contradicts Cline’s (2011) finding that 93% of Caucasian individuals who live or work 
on a farm used social media to access agricultural-related information and engage in conversation. 
Perhaps, because the majority of landowners in this study were 55 years of age or older and did not 
use social media as a communication medium, they reported lower preference for social media. 
The internet is a useful communication medium, but access to the internet in rural areas can be 
limited, therefore, making it difficult to diffuse water-related information to landowners through 
internet-based communication mediums.   

More specifically, male and female respondents, regardless of educational backgrounds, 
and Caucasian respondents preferred direct mailings. However, respondents of all other ethnic 
backgrounds preferred direct mailings and television. Although there were no significant 
differences, respondents aged 54 and younger preferred to receive information through direct 
mailings and websites and respondents aged 55 and older preferred to receive water-related 
information through direct mailings. Additionally, respondents with a graduate degree slightly 
preferred to receive water-related information through email compared to respondents with all other 
levels of education who had no preference for receiving water-related information through email.  

At least 30% percent of the respondents reported currently receiving information from 
industry groups, government agencies, friends and neighbors, and the Texas A&M AgriLife 
Extension Service. However, of those sources, respondents reported Texas A&M AgriLife 
Extension Service, government agencies, and industry groups as trustworthy sources of 
information, which substantiates Rosenberg and Margerum’s (2008) finding that Extension agents 
were a trusted source of information. Because respondents considered the Texas A&M AgriLife 
Extension Service, government agencies, and industry groups trustworthy, water-related 
information should be disseminated using one of these three sources. Perhaps, respondents consider 
these three sources trustworthy because landowners often seek like-minded sources (Cline, 2011) 
and perceive Texas A&M AgriLife Extension as transparent in and accountable for the information 
they provide to the public, which Giupponi and Sgobbi (2008) suggested as factors of 
trustworthiness.  

Furthermore, audience segmentation in relation to perceived source trustworthiness can 
impact (Slater, 1996) and assist with source assimilation (Quarles et al., 1983). Therefore, we 
suggest that communicators use Texas A&M AgriLife Extension Service, Texas Parks and Wildlife 
Department, industry groups, and government agencies when communicating to male and 
Caucasian landowners like the respondents in this study. Female respondents reported the same 
four sources and county health departments as trustworthy. Female respondents might have had 
more familiarity and knowledge of county health departments than males; thus, they found county 
health departments as a trustworthy source of information. However, respondents from all other 
ethnic backgrounds considered all of the identified sources in the study trustworthy. When 
considering respondents’ age in relation to source trustworthiness, water information should be 
communicated through the Texas A&M AgriLife Extension Service, Texas Parks and Wildlife 
Department, and industry groups as respondents across all age groups trusted these three sources. 
Although respondents at all education levels reported the Texas A&M AgriLife Extension Service 
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as trustworthy, respondents with a bachelor’s or graduate degree had a higher trust in the Texas 
A&M AgriLife Extension Service than the others. Furthermore, respondents with a bachelor’s 
degree reported a higher mean level of trust for the Texas Parks and Wildlife Department than 
respondents with graduate degrees.  

Finally, respondents were interested in receiving and needed water-related information 
(e.g., water quality levels, specific conservation practices that improve water quality) and 
environmental-specific information regarding water quality. This finding contradicted what 
Jackson-Smith and McEvoy (2011) suggested as being unsuccessful in changing behavior. Because 
respondents in this study were interested in receiving all types of water-related information, 
communicators and educators should provide them with direct, simple, fundamental water quality 
information.  

Recommendations and Implications 

This study not only provides insight in communicating to landowners in the Little River 
watershed, but it also assists with communicating with similar audiences in similar watersheds. 
Respondents in this study preferred water-related information delivered to them via websites 
monthly and direct mailings quarterly, twice annually, and annually. They also preferred to 
continue receiving water-related information through the communication mediums they currently 
use and perceived local Extension Service personnel as the most trustworthy source of information. 
Landowners in similar geographic areas with similar demographics may prefer websites and direct 
mailings because they are non-invasive forms of communication (Rosenberg & Margerum, 2008). 
To communicate with such landowners, communicators and educators should use the 
communication mediums currently used by the target audience and communicate through local 
Extension Service agents. 

The results of this study will directly benefit organizations such as the Texas A&M 
AgriLife Extension Service and TWRI by informing them about effective delivery of water-related 
information. The findings of this study have the potential to encourage collaboration between 
trusted agencies and organizations to deliver information effectively across audiences within the 
watershed. Additionally, using results of this study, communicators can deliver information to 
landowners prior to watershed-based planning meetings and provide landowners with updates 
during the development and planning process.  

Further research could assist communicators in identifying the potential use of social media 
to deliver water-related information. The dramatic changes in information access associated with 
smart phones and websites offer a cost-effective means of reaching diverse audiences. Social media 
could be used to communicate short, specific, and assimilated messages to the public and provide 
quick and effective ways to deliver water-related information to segmented audiences (Quarles et 
al., 1983; Rogers, 2003; Slater, 1996). Delivery of information via social media allows for two-
way conversations between the audience and the source and is more cost effective than direct 
mailings. Although this study did support delivery of information via websites, it did not support 
delivery of water-related information via social media. Therefore, further research is warranted due 
to the innate characteristics of social media (e.g., efficient and widespread). 

Surprisingly, respondents in this study did not consider friends and neighbors as 
trustworthy sources of information—contrary to Rosenberg and Margerum’s 2008 findings—but 
did consider the Extension Service a trustworthy source of information. However, both are sources 
of information based on interpersonal communication, which Rogers (2003) documented as 
essential to innovation adoption and behavioral change. One could extend audience segmentation 
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beyond the landowners’ basic demographic characteristics and segment them based on their current 
level of adoption (Rogers, 2003). Extension agents’ interpersonal communication networks can 
help provide landowners with knowledge and assistance when processing new information and, 
therefore, target landowners based on their position within Rogers’ (2003) diffusion of innovation 
model.  

Because respondents in this study reported the Texas A&M AgriLife Extension Service as 
a trustworthy source of information, Extension agents in the Little River watershed should be 
provided additional training on water-related issues to enhance delivery of this information. 
Collaboration between stakeholders and Extension agents during watershed planning processes will 
assist in providing informed Extension agents with information on water-related topics. In fact, 
uncertainty about a new idea or knowledge is best communicated during face-to-face discussion 
(Rogers, 2003). Therefore, having informed Extension agents will provide landowners more access 
to water-related information. 

Additionally, partnerships between trustworthy sources (see Table 9) could assist in 
informing landowners about water-related information. It would be beneficial for the Texas A&M 
AgriLife Extension Service and TWRI to use the communication mediums respondents in this 
study identified as useful for communicating water-related information as a starting point for 
communicating about water-related issues. Such partnerships and communication strategy would 
increase landowners’ trust, and thereby, landowners’ participation in developing watershed-based 
plans. Finally, further research is needed to assess the communication preferences of Extension 
agent opinion leaders (Lamm et al., 2015). To improve the exchange of water-related information, 
researchers should identify the differences and similarities in landowners’ and Extension agents’ 
communication preferences. 

We recommend research be conducted to further explore the communication preferences 
of landowners in this area. After developing and implementing the watershed-based plan, a 
quantitative follow-up study of the landowners should be conducted. This type of study would 
provide further understanding of the effectiveness of the information diffusion framework (Quarles 
et al., 1983) and accuracy of audience segmentation (Slater, 1996) as well as provide program 
administrators with more accurate communication strategies. Furthermore, qualitative interviews 
with key stakeholder groups and landowners would provide more justification and understanding 
of why they prefer water-related information from the Texas A&M AgriLife Extension Service be 
delivered via websites monthly and direct mailings quarterly, twice annually, and annually. 
Additionally, interviews with landowners would provide information about designing specific 
content for water-related communication messages and identify the current level of water-related 
knowledge, which would enhance the assimilation of communication messages.  

Limitations 

We believe this study had three limitations: pilot test, low response rate, and undeliverable 
points of contact. First, because of a lack of response on the pilot test, we were unable to determine 
the validity of the instrument using participants similar to the target population. Thus, we sought 
validity using other methods. Second, we recognize the study had a low response rate. However, 
the response rate of this study was consistent with similar studies conducted in Texas with similar 
audiences (Berthold, 2014). The low response rate could be linked to topic sensitivity, in which 
landowners were reluctant to respond to a questionnaire about water. Third, when beginning data 
collection, the post office returned 122 initial postcards with invalid addresses. This decreased the 
effectiveness of Dillman’s Tailored Design Method (Dillman et al., 2014) because not all 
individuals in the sample received all intended points of contact.  



Dewald, Leggette, Murphrey, Berthold & Wagner Communicating to Landowners … 

 

Journal of Agricultural Education 367 Volume 59, Issue 2, 2018  

References 

Andenoro, A. C., Baker, M., Stedman, N. L. P., & Weeks, P. P. (2016). Research priority 7: 
Addressing complex problems. In T. G. Roberts, A. Harder, & M. T., Brashears (Eds), 
American Association for Agricultural Education national research agenda: 2016–2020 
(pp. 57–66). Gainesville, FL: Department of Agricultural Education and Communication. 

Baumgart-Getz, A., Prokopy, L. S., & Floress, K. (2012). Why farmers adopt best management 
practice in the United States: A meta-analysis of the adoption literature. Journal of 
Environmental Management, 96(1), 17–25. doi: 10.1016/j.jenvman.2011.10.006 

Berthold, T. A. (2014). Addressing water quality mitigation challenges through evaluation 
(Unpublished doctoral dissertation). Texas A&M University, College Station, Texas. 

Boellstorff, D. E., McFarland, M. L., & Boleman, C. T. (2010). Water issues in Texas: A survey 
of public perceptions and attitudes about water. The Southern Region Water Resource 
Project, (B-6219). 

Bryman, A. (2016). Social research methods (5th ed.) New York, NY: Oxford University Press.  

Caumont, A. (2013, October 16). 12 trends shaping digital news. Retrieved from 
http://www.pewresearch.org/fact-tank/2013/10/16/12-trends-shaping-digital-news/ 

Cline, M. (2011). Expansion of social media in agriculture: A user profile of Twitter's @AgChat, 
@FollowFarmer, and @TruffleMedia followers (Unpublished master’s thesis). 
Oklahoma State University, Stillwater, OK.  

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2014). Internet, phone, mail, and mixed mode 
surveys: The tailored design method. Hoboken, NJ: John Wiley & Sons.  

Field, A. (2013). Discovering statistics using IBM SPSS statistics. Thousand Oaks, CA: Sage 
Publications. 

Genskow, K., & Prokopy, L. (2011). The social indicator planning and evaluation system 
(SIPES) for nonpoint source management: A handbook for watershed projects. Great 
Lakes Regional Water Program, (3), p. 1–104. 

Giupponi, C., & Sgobbi, A. (2013). Decision support systems for water resources management in 
developing countries: Learning from experiences in Africa. Water, 5(2), 798–818. 
doi:10.3390/w5020798 

Howell, J. L., & Habron, G. B. (2004). Agricultural landowners' lack of preference for internet 
extension. Journal of Extension, 42(6). Retrieved from 
https://www.joe.org/joe/2004december/a7.php 

Jackson-Smith, D. B., & McEvoy, J. P. (2011). Assessing the long-term impacts of water quality 
outreach and education efforts on agricultural landowners. Journal of Agricultural 
Education and Extension, 17(4), 341–353. doi: 10.1080/1389224X.2011.576823 



Dewald, Leggette, Murphrey, Berthold & Wagner Communicating to Landowners … 

 

Journal of Agricultural Education 368 Volume 59, Issue 2, 2018  

Lamm, K. W., Lamm, A. J., & Carter, H. S. (2015). Bridging water issue knowledge gaps 
between the general public and opinion leaders. Journal of Agricultural Education, 56(3), 
146–161. doi: 10.5032/jae.2015.03146  

Lee, N. R., & Kotler, P. A. (2011). Social marketing: Influencing behavior for good (4th ed.). 
Thousand Oaks, CA: Sage Publications.  

Lindner, J. R., Murphy, T. H., & Briers, G. E. (2001). Handling nonresponse in social science 
research. Journal of Agricultural Education, 42(4), 43–53. doi: 
10.1177/1470593107076865  

Mase, A. S., Babin, N. L., Prokopy, L. S., & Genskow, K. D. (2015). Trust in sources of soil and 
water quality information: Implications for environmental outreach and education. 
Journal of the American Water Resources Association, 51(6), 1656–1666. doi: 
10.1111/1752-1688.12349  

Molnar, J. J., Bitto, A., & Brant, G. (2001). Core conservation practices: Adoption barriers 
perceived by small and limited resource farmers. Alabama Agricultural Experiment 
Station, Auburn University. doi: http://hdl.handle.net/11200/4088 

Quarles, R., Jeffres, W. L., Sanchez-Ilundain, C., & Neuwirth, K. (1983). Information diffusion. 
In Stone, G., Singletary, M., & Richmond, V. P. (Eds.), Clarifying communication 
theories (pp. 165–172). Ames, IA: Iowa State University Press.  

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). New York, NY: Free Press.  

Rosenberg, S., & Margerum, R. D. (2008). Landowner motivations for watershed restoration: 
Lessons from five watersheds. Journal of Environmental Planning and Management, 
51(4), 477–496. doi: 10.1080/09640560802116962  

Slater, M. D. (1996). Theory and method in health audience segmentation. Journal of Health 
Communication, 1(3), 267–284. doi: 10.1080/108107396128059 

Stone, G., Singletary, M., & Richmond, V. P. (1999). Clarifying communication theories. Ames, 
IA: Iowa State University Press. 

Texas Commission on Environmental Quality (2014a). 2014 Texas integrated report: Assessment 
results for basin 12—Little River. Retrieved from 
http://www.tceq.texas.gov/assets/public/waterquality/swqm/assess/14txir/2014_b 
asin12.pdf  

Texas Commission on Environmental Quality (2014b). Chapter 307- Texas surface water quality 
standards: Rule Project No. 207-002-307-OW. Retrieved from 
https://www.tceq.texas.gov/waterquality/standards/2014standards.html  

Thysen, I. (2000). Agriculture in the information society. Journal of Agricultural Engineering 
Research, 76(3), 297–303. doi: 10.1006/jaer.2000.0580 

Tucker, M., & Napier, T. L. (2002). Preferred sources and channels of soil and water 
conservation information among farmers in three Midwestern U.S. watersheds. 



Dewald, Leggette, Murphrey, Berthold & Wagner Communicating to Landowners … 

 

Journal of Agricultural Education 369 Volume 59, Issue 2, 2018  

Agriculture, Ecosystems & Environment, 92(2–3), 297–313. doi: 10.1016/S0167-
8809(01)00293-6 

United States Department of Agriculture, N. R. C. S. (n.d.). Conservation practices. Retrieved 
from http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/national/technical/cp/ncps/?c 
id=nrcs143_026849  

Warner, L. A., Chaudhary, A. K., Rumble, J. N., Lamm, A. J., & Momol, E. (2017). Using 
audience segmentation to tailor residential irrigation water conservation programs. 
Journal of Agricultural Education, 58(1), 313–333. doi: 10.5032/jae.2017.01313  

White, D., Meyers, C., Doerfert, D., & Irlbeck, E. (2014). Exploring agriculturalists' use of social 
media for agricultural marketing. Journal of Applied Communications, 98(4), 72–86. doi: 
10.4148/1051-0834.1094 


