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The purpose of this study was to identify how the differences in teacher 

preparation impact the physiological stress teachers and teaching quality students 

experience within the agricultural mechanics laboratory setting, specifically when related 

to project construction. One specific responsibility of agricultural educators is teaching 

project construction in the agricultural mechanics laboratory. Teachers have reported 

perceived stress in teaching agricultural mechanics, but no studies to date have measured 

the physiological stress response when teaching mechanics. For this agricultural 

mechanics methods course, university instructors enlisted students to serve as teacher for 

a day to simulate the process of teaching project construction. Researchers utilized a non-

equivalent control group design to determine how a treatment of university supervisors 

modeling the project construction with students before they taught as teacher for day 

would impact teaching and stress outcomes. The control group did not build the project 

ahead of time, as has been the practice of the course in the past. The researcher utilized 

four instruments to measure physiological stress, learning environment, assessment, 

teaching delivery and perceived comfort of the teacher. The target population for this 

study was preservice agricultural educators at the University of Missouri. The accessible 

population consisted of preservice educators for the Fall of 2017 semester (n=16). 
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Heart monitor data indicated all teachers were stressed throughout their teaching 

on day 1 and day 2. Despite their stress, the teachers were effective as rated by their 

students. The treatment group was less stressed on day 2 than day 1, indicating the 

treatment was effective at assisting teachers once the actual project construction began. 

The study provides biological evidence supporting the stressful nature of teaching 

agricultural mechanics. Researchers were able to recreate the stress of agricultural 

mechanics teaching through a simulated activity. Researchers conclude the treatment of 

pre-project modeling reduced the stress and increase the teaching performance of 

preservice teachers by modeling the laboratory activity prior to teaching.   
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Chapter I – Introduction 

 

Agricultural mechanics is one of the most popular agricultural education content 

areas (Chumbley et al., 2013). Agricultural mechanics is an integral and essential 

component of the Agricultural education program (Phipps, Osborne, Dyer, & Ball, 2008), 

which consists of a three-circle model including classroom education, Supervised 

Agricultural Experiences (SAE), and FFA (Croom, 2008). 

Agricultural mechanics instruction requires a significant investment of time of the 

agricultural educator. Teachers must manage the laboratory, the equipment, supplies, 

project construction, skill development, and safety. Shinn (1987) stated that up to two 

thirds of an educator’s time could consist of agricultural mechanics preparation. While 

Phipps (1980) estimated that one quarter to half of an educator’s time is dedicated to 

teaching agricultural mechanics. Agricultural instructors teach a variety of subjects, 

including animal science, horticulture, and other complex topics, but agricultural 

mechanics instruction and lab management often requires additional time and unique 

knowledge to effectively manage learning.  

Agricultural mechanics project construction provides an environment for 

agricultural educators and students develop skills and create projects through problem 

solving and project based learning. Blackburn, Robinson, & Lamm (2014) stated 

innovative students are able to solve complex problems more completely within 

agricultural mechanics curriculum. Agricultural mechanics is an area which innovative 

students are allowed to exercise their innovation and solve complex problems routinely. 

Agricultural mechanics project construction is a cornerstone of agricultural mechanics 
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instruction and is an expectation of many agriculture teachers as a part of the agricultural 

mechanics laboratory experience. 

Agricultural mechanics has been found to provide practical, hands on education 

also creating a positive educational environment (Johnson, Wardlow, & Franklin,1997). 

Hands on activities provide a significantly more effective positive learning environment 

for agricultural educators, it is important for educators to seize this opportunity when 

considering their students education attainment.  

Agricultural mechanics instruction in the laboratory includes many unique 

environmental and safety challenges similar to managing a hazardous workplace. 

Teachers must learn to manage unique factors such as noise and danger, which can 

reduce the cognitive function of novice students (Miller, 1989). Once these students and 

educators are faced with these additional stressors, it important for teachers to be able to 

adequately prepare and adjust to these situations effectively. In addition to sound, 

educators must be prepared in the event a student may become injured. Saucier & 

McKim (2014) deduced that administering first aid was the greatest concern of 

agricultural mechanics teachers, and compounding feelings of anxiety in the event of an 

accident. 

To prepare teachers to successfully manage an agricultural mechanics laboratory, 

preservice agricultural education institutions provide specific agricultural education 

teaching methods course(s) within the content area of agricultural mechanics to address 

the knowledge and teaching gap. Many preservice students feel underprepared to teach 

agricultural mechanics and report unique concerns related to agricultural mechanics skills 

as content (Tummons, Langley, Reed & Paul, 2016). McKim & Saucier (2013) stated 
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that agricultural mechanics instructors are spending more time per week teaching basic 

concepts in lab management courses, mostly due to the fact that students receive less 

training than previous cohorts. This builds upon the level problems educators are facing 

when researchers such as Rasty, Anderson, & Paulsen (2017) found that teachers are 

more effective when the agricultural mechanics educator is exposed more courses over 

their lifetime.  

The limited time focused on agricultural mechanics skill development and 

methods in the teacher preparation program leaves many preservice teachers feeling ill 

prepared to serve in the role of agricultural mechanics instructor (Burris, Robinson, & 

Terry, 2005). The lack of education which preservice agricultural education teachers 

receive, the safety concerns of agricultural educators, and the stress associated with each 

of these factors is cause for concern for agricultural mechanics instructors.  

Foster (1986) revealed high levels of anxiety agricultural mechanics educators 

experience prior to and during the student teaching process. Tummons, Langley, Reed & 

Paul (2016) noted that female agricultural mechanics teachers experienced stress while 

teaching how to use tools that could kill or harm them or students. Thoron, Myers, & 

Cody (2008) found educators experienced stress when not receiving the same laboratory 

settings they had previously experienced. The college laboratory settings were dissimilar 

than the laboratory settings when teaching in the high school laboratory. Additionally, 

laboratory settings vary drastically between high schools. For many preservice teachers, 

agricultural mechanics laboratory instruction is a central and daunting responsibility of 

their future job for which causes them justifiable stress.  
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With deficiency of preparation and the lack of education required to teach this 

content area, stress becomes a very relevant and valid concern when these educators are 

expected to teach. Teachers vary in their stress responses, and teacher’s response to stress 

is critical for the long-term retention of teachers (Thieman, Henry, & Kitchel, 2012). 

Given a particular stressor, agricultural teachers respond using either a problem-focused 

or emotion-focused coping strategies; problem-focused strategies build resilience in 

teachers (Thieman, Henry, & Kitchel, 2012). Researchers Admiraal, Wubbels, & 

Korthagen (2000) worked with preservice educators and found that when teachers 

employ ineffective ways of coping with stressful encounters with students, this may 

result in feelings of distress and diminished learning opportunities for students. Johnson 

& Wardlow (2017) found mastery experiences such as workshops, in which educators 

feel a high level of self-efficacy increase their likelihood to effectively teach agricultural 

mechanics concepts.  

Theoretical Framework 

 

The theoretical model to inform this study is Lazarus’s Theory of Psychological 

Stress. Through the lens of this model, stress is an interface within an individual, the 

environment which they are currently experiencing, and the demand on an individual’s 

own resources given the current environment (Lazurus, 1991). This model reflects the 

preservice agricultural educator in the environment of an agricultural mechanics teaching 

methods course, followed by the stressor event of being required to teach students 

agricultural mechanics project construction. The model begins with six components, 

within a two-part appraisal phase. This two part appraisal phase consists of a primary and 
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secondary appraisal, trailed by the perception of individual coping ability. For this 

context, secondary appraisal would be the preservice educator being asked to teach 

agricultural mechanics project construction. The students focus on their coping, and the 

future requirement of teaching project construction once they become an agricultural 

educator. The appraisal process is affected by an individual’s personality and their 

cultural background. 

 

Through this phase two key items are assessed, motivational relevance and 

motivation congruence (Lazurus, 1991). As the stressor is identified, the individual 

progresses into a secondary appraisal phase in which the individual determines four 

components: accountability, problem-focused coping potential, emotion-focused coping 

potential, and future expectancy. After the appraisal has been processed by an individual, 

they begin coping in a variety of ways. Some individuals cope and they move forward 

toward the process of mastering stressors. Some individuals remain within the confines of 

coping until they attrition out of the event, affecting efficacy for future events. This 

would students failing to teach/complete their students project construction. Additionally, 

this would be agricultural educators who move of agricultural education as apart of 

attrition.  

Some respond with problem focused, while others use emotion focused coping 

skills. Problem focused coping consists of active attempts to alter the problematic 

relationship; this would be learning a task to the point of stressor removal. In contrast, 

emotion focused, coping alters the response without changing the activity augments, 

stress and anxiety, created from the situation without solving the problem. Accountability 
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provides an additional escape from the stressor; individuals will reason with the idea that 

it is not their fault or they do not complete the activity with the stressful event present.  

Additionally, the future expectancy of the stressor event plays a role with the 

individual processing through the potential for future identical stressors to enter their life. 

A future stressor such as a task or skill that will be required to teach in the future will 

require them to progress through the threat. In the conceptual model of this study, the 

participants will know they have a future expectancy, they could blame their 

accountability on their instructor however they would have to consistently do this 

creating unwanted attention to their lack of progress.  

 

 

Figure 1.1. Model of Lazarus’s Theory of Psychological Stress 
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Statement of Problem 

 

 Agricultural mechanics is one of the most popular agricultural education content 

areas (Chumbley et al., 2013). Agricultural mechanics is a unique learning environment 

that provides practical and hands on learning (Saucier & McKim, 2011). Despite these 

positive factors, agricultural education preservice programs have reduced their 

agricultural mechanics instruction (Hubert & Leising, 2000). This reduction in course 

requirements contributes to the problem of educators to indicating agricultural educators 

experience stress within the agricultural mechanics educational environment (Tummons, 

Langley, Reed & Paul, 2016; Thoron, Myers, & Cody, 2008; Foster, 1986). Mechanics 

instructors are expected to teach more with less time, which contributes to teacher stress.  

Educators prepare for building projects within agricultural mechanics in different ways, 

this variety of preparation, or lack thereof, effects stress levels within students and 

teachers. Researchers identified a gap in the literature regarding physiological stress 

response and teaching quality when managing project construction in the agricultural 

mechanics laboratory as part of a preservice agricultural mechanics course. Researchers 

must ask the question: how does a preservice teacher mechanics instructor modeling 

project construction affect stress levels of teachers and teaching quality for students 

building projects within an Agricultural Mechanics lab? 
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Purpose of the Study 

 

 The purpose of this study was to identify how the differences in teacher 

preparation impact the physiological stress teachers and teaching quality within the 

agricultural mechanics laboratory setting, specifically when related to project 

construction. To address this, several research questions were developed.  

 

Research Questions 

 

1. What is the measured physiological stress level (heart rate high, heart rate 

low, stress response and steps) of treatment preservice teachers versus non-

treatment preservice teachers?  

2. What is the perceived comfort level of treatment preservice teachers’ vs non-

treatment preservice teachers?  

3. What is the perceived teacher effectiveness level (delivery, assessment and 

learning environment) of treatment preservice teachers’ vs non-treatment 

preservice teachers, from student perspective?  

4. To what extent does treatment, days, and interaction of treatment times days 

explain variation in physiological stress, perceived comfort and teacher 

effectiveness?  

For research question four, the researcher utilized a repeated measures 

ANOVA to explain variance in treatment, day, and treatment*day interactions 
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could be attributed to differences in physiological stress, perceived comfort 

and teacher effectiveness.  

HO1: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in teaching delivery as perceived 

by the students.  

Ha1: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in teaching delivery as perceived 

by the students.  

HO2: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in learning environment as 

perceived by the students.  

Ha2: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in learning environment as 

perceived by the students.  

HO3: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in assessment as perceived by the 

students.  

Ha3: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in assessment as perceived by the 

students.  

HO4: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in perceived comfort as perceived 

by the teacher.  
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Ha4: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in perceived comfort as perceived 

by the teacher.  

HO5: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate low of the teacher.  

Ha5: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate low of the teacher.   

HO6: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate average of the 

teacher.   

Ha6: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate average of the 

teacher.   

HO7: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate high of the teacher.   

Ha7: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate high of the teacher.   

HO8: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in stress response of the teacher.   

Ha8: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in stress response of the teacher.   

HO9: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in steps of the teacher.   
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Ha9: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in steps of the teacher.    

 

Definition of Terms 

 

The following definition of terms were developed to provide clarity for the reader. Each 

of the terms below are utilized throughout the dissertation. 

 

Agricultural Education: the systematic instruction in agricultural and natural resources 

at the elementary, middle school, secondary, postsecondary or adult levels for the 

purpose of preparing people for the entry or advancement in agricultural occupations or 

professions, job creation and entrepreneurship, and agricultural literacy (Phipps, 2008). 

Agricultural Mechanics: the selection, operation, maintenance, servicing, selling, and 

use of power units, machinery, equipment, structures, and utilities used in agriculture 

(Herren, 2010). 

Heart Rate Variability (HRV): beat-to-beat variations in heart rate, measured through  

electrocardiogram (ECG) readings. Characterized by several different frequency bands: 

Very Low Frequency (VLF), Low Frequency (LF), and High Frequency (HF). VLF is not 

used for this study due to a lack of accuracy in readings of five minutes or less. LF 

readings are indicative of sympathetic nervous system activation. HF readings indicate an 

activation of the parasympathetic nervous system (McCraty & Atkinson, 1996).  

Prepared teacher: teachers whom have built a specific project previously through 

guided instruction prior to them teaching their students how to build a specific project. 
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Preservice Teacher: for this study, is a student enrolled in a teacher preparation program 

and satisfactorily meeting the benchmarks for each appropriate stage in the program. This 

term is used to describe students through graduation and certification. 

Perception: the way you notice or understand something using one of your senses 

(Merriam-Webster, 2001). 

Treatment Teacher: teachers whom have built a specific project previously through 

guided instruction prior to them teaching their students how to build a specific project. 

Resilience: “the capacity to adjust to adverse conditions to increase one‟s competence, 

achieve school goals, and remain committed to teaching” (Thieman, et al., 2012, p. 83). 

Strategic and Metacognitive Thinking: 

Stress Response: refers to the chain of events that take place on a physiological level 

within the human body upon detection of a threat (Sapolsky, 2004b). 

Stressors (Critical Incidences): refers to an interaction or event during the 

microteaching lesson where an emotional response was triggered within the participant, 

as indicated by heart rate variability readings and researcher observations of behavioral 

changes. This is not always a negative or dramatic event, simply one that has significance 

to the individual (Kain, 2007). 

Teacher Effectiveness: teacher’s ability to utilize experience to enable them to 

better prepare students and parents for more positive responses (Peterson, Wahlquist, & 

Bone, 2000) 

Non-Treatment Teacher: teachers whom have not built a specific project previously 

through guided instruction prior to them teaching their students how to build a specific 

project. 
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Basic Assumptions 

 

For this study, the following assumptions were made.  

1. The responses were honest in truthful to the best of their ability with their 

responses. 

2. The HRV was not manipulated by the students or teachers throughout the study. 

3. Stress is experienced within the confines of the study within the context of 

preservice educators within an agricultural mechanics laboratory. 

 

Limitations of the Study 

 

The following were identified as limitation to the study: 

1. This study used time and place sampling of an intact group of preservice 

educators. Therefore caution should be taken when interpreting the results of this 

study beyond the confines of preservice teachers within an agricultural mechanics 

course in Missouri.  

2. Preservice teachers shared their perceptions as a part of the study, however 

researchers did not conduct observations within the confines of the study and 

cannot verify absolute accuracy of those perceptions. 

3. Data collection was limited to preservice agricultural education majors at the 

University of Missouri. 
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4. The participants were 75% female, and 25% male. 100% of the participants were 

Caucasian.  
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Chapter II – Review of Literature 

The key priority for this document was to synthesize the research related to 

agricultural mechanics within agricultural education and the challenge this creates for 

educators, stress and how individuals manage stress, and resiliency. Within the synthesis 

I sought to identify deficiencies, common themes and common methods utilized within 

this area. The majority of agricultural mechanics educational research has been conducted 

through primarily descriptive and survey research. The majority of this research has 

focused on competencies, teacher needs, safety, mathematics, and career development 

events.  

 

Agricultural Education Foundation and Mechanics Preparation 

 

Agricultural education has a dynamic structure which includes three key 

components, a supervised agricultural experience, FFA and a classroom/laboratory 

instruction component (Croom, 2008). The classroom experience includes laboratory 

instruction, this laboratory instruction for an agricultural educator, sometimes involves 

agricultural mechanics which requires a significant amount of preparation by the 

agricultural educators. Shinn (1987), once stated that this preparation could consist as 

much as one third to two thirds of instruction for an agricultural educator. Similar studies 

have also stated the increased time allocation an agricultural mechanics course requires 

such as Phipps (1980) estimated 25-40% of time was allocated to agricultural mechanics 

instruction. Johnson & Schumacher (1989) found agricultural educators spend 

approximately 60% of their time on agricultural mechanics instruction preparation. 
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Agricultural educators face a challenge of balancing the three interconnected components 

of the agricultural education model, however research indicates a significant amount of 

time for this model is spent on agricultural mechanics alone. 

 

Agricultural mechanics provides beneficial education to students; However, 

mechanics is a complex task for educators to teach 

 

Agricultural mechanics instruction is often a dynamic environment to manage, as 

instructors must develop and deliver curriculum to develop occupational skills, safety 

behaviors and problem solving. Laboratory teaching also provides an active, engaged 

environment where scientific inquiry can occur, elevating student’s motivation and 

interest (Osborne & Dyer, 2000). Phipps, Osborne, Dyer, & Ball (2008) surmised 

agricultural mechanics is an essential element to an agricultural education program. 

Agricultural mechanics provides unique opportunities for learning and the development 

of students, Agnew & Shinn (1990) found students learn best with various techniques, 

determined by the level and types of information being asked of them. A tremendous 

amount of content knowledge is required to teach the differing concepts within the realm 

of agricultural mechanics Pate, Warnick, & Meyers (2012) found forty-nine skills 

described by experienced teachers required to teach welding. This high number of skills 

for a beginning teacher to recall suggesting mechanics skills are complex and challenging 

for novices. With this high number of skills, it is important to focus on areas which 

students can recall and educate more effectively. This aligns with the findings of Saucier 

& Krysher (2014) where students believed personal importance or value of a skill 
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determines an individual’s own willingness to teach that skill within agricultural 

mechanics. Additionally, Wells, Perry, Anderson, Shultz, & Paulsen (2013) asserted prior 

experience increases ones motivation to increase their knowledge if they had a successful 

experience the first time, creating an urgency that agricultural mechanics must be taught 

effectively and successfully at the high school level. Achievement of students within the 

confines of agricultural mechanics could provide a partial explanation of some educators 

experiencing stressors while others are able to progress through coursework without 

stressors occurring. Johnson (1991) sought out students competing in a state agricultural 

mechanics contest and found students with more previous agricultural mechanics 

experiences consistently achieve better scores on agricultural mechanics contest. 

Preservice agricultural mechanics curriculum is scaffolded into various activities 

as apart of their preparation for students teaching, Schumacher & Johnson (1990) found 

the student teaching experience reinforces the agricultural mechanics teaching experience 

within specific competencies within agricultural mechanics, suggesting student teaching 

is an essential part of the preservice preparation in agricultural mechanics.  

The stressors experienced within agricultural mechanics are also experienced 

within the welding industry, Lincoln Electric has sought to address stress through the 

development of their virtual welding machine. Stone, McLaurin, Zhong, & Watts (2013) 

found using virtual reality welding machines offered an effective way to teach 

agricultural mechanics skills and successfully lower stress. The physical and cognitive 

effects of virtual welding additionally were increased and allowed welders to progress at 

a faster pace than those students trained through traditional welding training, (Stone, 

Watts, & Zhong, 2011; Stone, Watts, Zhong, & Wei 2011) However, virtual welding 
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technology is expensive, and the utilization of these instruments within the high school 

classroom is the unit being cost prohibitive. The welding industry, which includes 

competences included within the agricultural education curriculum, values agricultural 

mechanics education and its evolution. From basic skill development through large 

project construction, as demonstrated by James F Lincoln foundation awards and through 

the Lincoln Electrics development of the virtual welding machine.  

Agricultural mechanics in regards to its future importance is not deemed as 

important through the lens of future value, as found by Foster, Bell, & Erskine (1995).  

Agricultural mechanics is viewed by agricultural educators, principals and 

superintendents in differing views in regard to the future importance. Additionally, 

Blackburn, Robinson, & Lamm (2014) stated innovative students are able to solve 

complex problems more completely within agricultural mechanics. Agricultural 

mechanics is an area which the innovative students are allowed to exercise their 

innovation and solve complex problems routinely within the confines of the agricultural 

mechanics content area. Agricultural mechanics students have been found to achieve 

higher levels of educational attainment, for example, Brzozowski (1988) found 

agricultural science 1 and 2 students achieved a significantly higher score on content 

knowledge exam if they were enrolled in agricultural mechanics courses. Grubb & 

Lazerson (2005) encouraged a shift from occupational education to higher order thinking 

integration into specific skills such as problems solving and communication through the 

lens of career and technical education courses such as agricultural mechanics to develop 

the skills of the twenty-first century. Significant factors within agricultural mechanics in 

regard to the practical, hands out education that occurs have been found as positive 
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educational environment, Johnson, Wardlow, & Franklin (1997) hands on activities 

provide a significantly more effective positive learning environment for agricultural 

educators, it is important for educators to seize this opportunity when considering their 

students education attainment. Opportunities for lowering stress and anxiety do exist as, 

Johnson & Wardlow (2017) found mastery experiences such as workshops, in which 

educators feel a high level of self-efficacy increase their likelihood to teach agricultural 

mechanics concepts more effectively. Foster, Bell, & Erskine (1995). Anderson, Velez, & 

Anderson (2014) found safety training of agricultural education preservice teachers to be 

vital to the safe and effective operation of agricultural mechanics laboratories. Johnson, 

Schumacher, & Stewart (1990) recommended for laboratory management within 

agricultural mechanics laboratory, to include timely and relevant instruction. While some 

researchers have found agricultural mechanics education to be deficient in the areas of 

skill development, knowledge of competencies, and required coursework, others have 

found sometimes the educators possess the knowledge, but do not implement proper 

practices. According to Schlautman & Silletto (1992), agricultural education teachers do 

not utilize lab management to the degree which they know to be safe and proper.  

 

Agricultural mechanics is viewed as a dangerous portion of agricultural education 

 

While agricultural educators face compounding stressors from a variety of 

sources, it is important to note the additional potential for stressors when educators are 

subjected to educating students in potentially dangerous situations such as the agricultural 

mechanics laboratory. Miller (1989) found the agricultural mechanics laboratories 
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provide unique environments with compounding factors such as noise, which reduce the 

cognitive function of students. Once these students and educators are faced with these 

additional stressors, it important for teachers to be able to adequately prepare and adjust 

to these situations effectively. Woodford, Lawrence, Bartrug, Center, & Virginia (1993) 

also found the noise levels within agricultural mechanics labs add additional safety 

concerns such as hearing loss to students. These additional factors cause more concern 

and preparation for the agricultural mechanics instructor. In addition to sound, educators 

must be prepared in the event a student may become injured, Saucier & McKim (2014) 

deduced administering first aid was the greatest concern for agricultural mechanics 

teachers, and compounding feelings of anxiety should an accident occur. When proper 

training is not provided, this leaves educators at not only an increased level of anxiety, 

but also an increased level of liability for student safety. Saucier, Vincent, & Anderson 

(2011), indicate beginning educators within agricultural mechanics do not know how to 

properly assess the safety of devices or situations within a laboratory setting. This is an 

area which is concerning, because these educators who cannot differentiate between the 

safe and unsafe can potentially insert students into an unsafe situation. While some 

educators have expressed concerns for the agricultural mechanics laboratory it is 

important to discuss the very real fears some of these educators are facing, Female 

preservice educators indicated a potential responsibility for safety to the point of life and 

death decision making (Tummons, Langley, Reed & Paul, 2016). While some educators 

have very specific concerns within the agricultural mechanics laboratory, Shoulders & 

Myers (2012) observed teacher views of agricultural mechanics barriers vary by teacher, 

facility, location and student population. This could be due to the variety of settings the 
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agricultural mechanics laboratory occurs, since no two laboratories are the same.  

 

Agricultural mechanics education is deficient within teacher preparation programs 

Agricultural educators are typically prepared as educators through a series of 

content courses such as agricultural mechanics, horticulture, leadership and animal 

science. Throughout the past 20 years, agricultural educators have indicated deficient 

instruction within agricultural mechanics nationwide. Burris, Robinson, & Terry (2005) 

discussed the preparation of pre-service agricultural educators within the confines of 

agricultural mechanics and described these students as possibly not being adequately 

prepared within the agricultural mechanics content area. McKim & Saucier (2013) 

reported teachers within the past twenty years are teaching more agricultural mechanics 

courses, spending more time on agricultural mechanics courses per week, however the 

educators are receiving less education in agricultural mechanics at their preservice 

institutions. Safety education was recommended by Perry, Williams, & Anderson (2012) 

for teachers to further their education on safety related items within agricultural 

mechanics. Additionally, Saucier, Terry, & Schumacher (2009) recommend for 

agricultural mechanics teachers receive additional mechanics training and specifically 

safety in mechanics training. Agricultural educators are often required to perform tasks 

which may not be asked of a traditional educator. Additional tasks required of an 

agricultural mechanics educator provide additional barriers, such as the maintenance and 

repair of malfunctioning laboratory equipment which Saucier & McKim (2011) found 

student teachers were in need of professional development regarding, along with the 

areas of laboratory management, and administering first aid. Not only are teacher 
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preparation faculty required to teach specific skills, they must be able to teach skills at the 

level which would allow them to be successful educators. Preservice agricultural 

education students must demonstrate the skills they have been taught, and additionally 

demonstrate how to teach, repair, maintain, and adjust this machinery in a safe manner. 

Saucier, McKim, & Tummons (2012) believed teaching agricultural mechanics should be 

assessed within the preservice teacher program to equip teachers for better performance 

of skills. Saucier, McKim, Terry, & Schumacher (2014) found lab management training 

is needed for educators to improve the safety of their laboratories. The needs of 

preservice educators are dynamic and complex. Edwards & Briers (1998) found 

educators struggled with balancing of personal and professional roles, additionally 

educators expressed the need for additional instruction regarding learning environments 

and how to manage those environments. Hubert & Leising (2000) found an average of 

only 6 hours of college level courses are required by agricultural education programs for 

teacher certification. Recently Rasty, Anderson, & Paulsen (2017) asserted, the more 

courses students are exposed to over a lifetime, the more important those students view 

those courses in the future and increase the likelihood of those students teaching their 

students these skills. This is a direct link between an individual’s preparation of 

coursework and efficacy to teach those courses. The lower hours required within 

agricultural mechanics courses can potentially be the only exposure preservice educators 

receive to the competencies they will be teaching.  

McCubbins, Anderson, Paulsen, & Wells (2016) studied agricultural mechanics 

instructors, the instructors reported not having the appropriate tools to teach agricultural 

mechanics. However, a large portion of these tools are available for free through state and 
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federal grants, which could indicate a lack of understanding concepts which agricultural 

educators are teaching. 

Some researchers have recommended ways to lower these stressors through 

additional educational development. Dyer & Andresen (1999) recommend identifying 

which laboratory activities cause the greatest hazard toward students and teachers, and 

develop teacher identification of safety and achievement relationships. While 

professional development preferences vary by educational setting, Garton and Chung 

(1996) found agricultural mechanics as one of the skill areas perceived to need to be 

developed more. Universities must be purposeful when planning the agricultural 

mechanics coursework for preservice educators, Lawver, Barton, Akers, Smith, & Fraze 

(2004) found educators expressed complications with agricultural mechanics coursework 

when not allowed to the curriculum they will be required to align with for teacher 

certification.  

Educators have additionally sought out professional development in the area of 

laboratory safety and feel this is the best avenue to approach this topic, Saucier, Vincent, 

& Anderson (2014). McKim, & Saucier (2011) found agriculture teachers were in need 

of agricultural mechanics laboratory management in-service education in the areas of: 

first aid, correcting hazardous laboratory conditions, and general laboratory safety. 

Additionally, Johnson & Schumacher (1989) reported safety is the leading concern for 

agricultural educators. Within a laboratory/mechanics setting this concern is 

compounded. Researchers strive to create a more innovative approach for educators to 

teach skills which may be deemed as dangerous, Stringham & Swan (2012) asserted the 

integration of modeling to teach agricultural mechanics skills which could be dangerous, 
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burdensome or costly could be the solution. Agricultural mechanics teachers currently 

utilize this in some form, for example AC electric demonstration boards are widely 

adopted teaching aids created through modeling. Agricultural educators would like for 

our students to embrace and learn all aspects of the agricultural mechanics realm we also 

must accept the balance between lab safety and achievement of educational goals.  

 

Agricultural educators are at a shortage 

 

Agricultural educational instructors are leaving the profession at concerning 

levels, and levels of attrition are steadily increasing (Boone, & Boone, 2010).  

Researchers have well documented the concerns of experienced educators teaching 

agricultural mechanics, which could be driving teachers from the field. Preservice 

teachers indicate a high level of uncertainty within agricultural mechanics which could 

entice them to not enter the field. As the attrition rates of these educators continues to 

rise, agricultural educator shortage is developing to a level of epidemic proportions 

(Foster, Lawver, & Smith, 2014; Kantrovich, 2007).  While agricultural education is a 

focus of research for those with a vested interest, teacher attrition is not limited to just 

agriculture. Morris (2006) found teacher retention is not only an agricultural education 

problem, it is a teacher problem and a career tech teacher problem. Ingersoll & Smith 

(2003) argue the increasing student enrollments and increasing numbers of teachers 

reaching retirement age are leading to a perilous time within education, where educators 

are being rushed into the teaching field. Agricultural mechanics being one of these fields 

placing less experienced teachers within them, which have increased safety concerns or 
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decrease laboratory utilization. It is important to note the career and technical education 

teachers such as agricultural educators encourage and train their students to enter career 

fields, these fields are a likely recruiter for these educators along with their students. 

Myers, Dyer, & Washburn (2005) found that beginning agricultural educators are not 

entering the field which they trained for, creating issues with replenishing the already 

understaffed agricultural education field. 

 

Agricultural education is stressful and has long term health impacts on educators 

Agricultural Education Stress 

 

Agricultural education has been found in multiple studies to be a stressful 

endeavor for educators. Straquadine (1990) found agricultural educators are at risk of 

overwork to the point of receiving negative effects comparable to an addiction. It is no 

surprise to individuals who have ever taught agricultural education this is the case, 

agricultural education is a very rewarding experience but creates health concerns for 

educators. Torres, Lambert, & Tummons (2012) found time management as a repeating 

factor of stress within agricultural educators, additionally once the agricultural educator 

position novelty wears off, stress is believed to increase rapidly. There are some 

contrasting views however, Torres, Lawver, & Lambert (2009) found stress is not seen at 

all times during the agricultural education teacher evolution.  

 

Considering the perceived stress these educators are facing, it is not surprising 

these educators often jeopardize their own health for their positions. Lee (1990) described 
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agricultural educators as attending school even when emotional or psychosomatic 

conditions jeopardize their health. These agricultural educators consistently perform 

under continuous stresses, strains and health issues in order to achieve and educate their 

students. Sorensen & McKim (2014) found agricultural educators’ work life balance to 

be disproportionate. Again, revealing the dedication agricultural educators possess in 

order to educate their students, which comes at a cost, often leading to attrition and 

contributions to the teacher shortage.  

 

Agricultural mechanics teaching and stress 

 

Edwards, & Briers (1998) found educators reported needing more instruction on 

learning environments and how to manage them, specifically agricultural mechanics. 

Baker, Thoron, Myers, & Cody (2008) revealed laboratory instruction is vital, however 

educators do not have all of the same laboratory resources/setup so prescribe methods of 

instruction become difficult adding stress to beginning educators. Adding to the 

agricultural mechanics dynamic, Dillingham, Ramirez, & Amsden (1993) found females 

experience less stress when other females are present within the agricultural mechanics 

environment, however there is a lack of females within the agricultural mechanics setting, 

Johnson (1991). Adding to the issues are finding from Tummons, Langley, Reed & Paul 

(2016) female preservice teachers are severely stressed when working within the 

agricultural mechanics laboratory. Fletcher & Miller (1995) researched the safety 

perceptions of agricultural mechanics instructors and found an increased potential for 

accidents and /or hazards cause increased stress within the agricultural mechanics 
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laboratory. Increasing the needs for instruction and development for these educators 

within the confines of agricultural mechanics. Foster (1986) found educators experienced 

high anxiety within agricultural mechanics education prior to and during student 

teaching. 

 

Teacher burnout is attributed to the stress cycle and the resiliency or lack thereof 

within educators 

Compounding variables within agricultural mechanics education such as lacking 

education, safety concerns, experience levels, and laboratory management have 

complicated the dynamic currently occurring within agricultural education and the 

shortage of teachers. Additionally, the dynamic and potential dangerous environment of 

the agricultural mechanics laboratory considerations must be made when considering the 

compounded effects and teacher burnout and stress. The level of stress and impact on the 

future of agricultural education is a topic which must be researched further to reveal the 

specific stressors educators are facing in an effort to increase retention and educational 

effectiveness. Alarming results such as, Bennett, Iverson, Rohs, Langone, & Edwards 

(2002) work with stress and teacher turnover, 14.5% if teachers within this study at high 

risk of leaving the ag teaching community.  

Admiral, Wubbels, & Korthagen (2000) worked with preservice educators and 

found that when teachers employ ineffective ways of coping with stressful encounters 

with pupils, this may result in feelings of distress and diminished learning opportunities 

for pupils. In the agricultural mechanics environment, we see this specific idea repeated, 

educators are constantly being distressed in the environment and are diminishing the 
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learning which their students are receiving. Anderson (2010) found educators possessed 

an uncertainty regarding ability to relate content knowledge as well as relevant personal 

experiences to students which caused additional stress. A significant amount of work has 

indicated early service educators are at risk of not entering the profession, leaving the 

profession of agricultural education researchers such as Brunetti (2001) revealed teacher 

burnout is not only an early career problem, long term service teachers are being pushed 

to the point of breaking through confounding variables of resources, facilities, class sizes, 

etc. signifying this is a much large issue than just improving our early career educators, 

who have different needs than their experienced predecessors. Byrne (1998) found 

teachers required a significant amount of support in order to process through the stressors 

of beginning the career of education, they are hungry for support and must be provided a 

variety of options for this support mechanism to occur. Differing views on approaches to 

decreasing teacher burnout have been explored, Carmona, Buunk, Peiro, Rodriguez, & 

Bravo (2006) works with teachers found teachers with high view of self over peers were 

less likely to burnout. Viewing education as a competition with other teachers made them 

less likely to burnout if they viewed themselves as better educators. Teachers who 

directly addressed their own view for improvement also were decreased in their 

likelihood to burnout. Bringing forth the idea which a large portion of the educator is 

self-owned and educators must work toward self-improvement and motivation to improve 

their own self-worth. From the works of Chenevey, Ewing, & Whittington (2008) we 

know stress may diminish job satisfaction which we know as agricultural educators and 

those working with agricultural mechanics are constantly feeling stressed, and elevated 

anxiety levels. Educators self-reflection can also be skewed, Evers, Tomic, & Brouwers  
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(2004) found teachers view themselves in a more positive way than their students in 

regards to burnout, it could be possible to utilize students as predictors in teacher burnout 

due to complexity of teacher viewed repercussions of response to burnout questions. 

Additional work in the area of stress and burnout has been conducted in industry as well, 

Hobfoll & Shirom (1993) found stress and burnout is not necessarily a teacher problem 

but a workplace problem. Some researchers such as Howard & Johnson (2004) have 

found stress research, could be addressed more effectively by looking at educator stress 

from the viewpoint of areas where teachers are exceling and describes their effective 

strategies for coping as opposed to the common view of what is wrong. Leiter (1991) 

provided a general model for organizational determinants of burnout, when applied to the 

agricultural mechanics education issue currently being experienced by educators, there 

are areas which preservice educators may intervene to better enable these educators to be 

successful. Should preservice educators possess knowledge of the stressor levels 

educators are facing with specific items such as teaching students the usage of 

agricultural mechanics skills, these items could be organized in a manner which balanced 

the educators stress level to a more manageable level.  
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Figure 2.1 General model organizational determinants of burnout 

 

Maslach (1982) has indicated occupational stressors are an indication of burnout through 

the use of tools such as the one developed by Maslach, Jackson, & Leiter (1996). This 

burnout assessment tool is recommended to assess the levels at which individuals are 

experiencing stressors in an effort to measure their potential for burnout. Stress and 

teacher turnover are almost synonymous within agricultural education research, 

Newcomb, Betts, & Cano (1987). Social credibility and job security were found by 

Vandenberghe & Huberman (1999) to increase the potential for teacher burnout and the 

challenging social context agricultural educators are exposed to within communities.  

Agricultural mechanics environmental factors can complicate education concerns 

attributed to burnout, Virnich, Wissing, Wirsching, Schaarschmidt, Bauer, Stamm, & 

Mueller (2006) found destructive and aggressive behavior of students is high cause for 

stress in teachers. The agricultural mechanics laboratory can increase this concern due to 

the items readily available for increased destruction. Agricultural mechanics has provided 
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specific results in regards to educators leaving the agricultural education field, educators 

felt dissatisfied with working with this content when leaving the field, Walker, Garton, & 

Kitchel (2004). 

 

Stress cycle 

 

Stress has repeatedly been found within agricultural mechanics instructors. As 

noted above, stress contributes to long term negative impact on mental and physical 

health, through the stress cycle and the recovery from stressful events. Stress is the idea 

that a threat to an individual’s well-being to include creates a negative experience 

Kyciacou (2001). Current research indicates the agricultural mechanics laboratory has 

become this negative experience for some educators. 

Heart rate variability has been determined to be a reliable and valid measure to 

assed actual physiological stress (Delaney & Brodie, 2000). These researchers reported 

that as stress is experienced over time, consistently past two-three weeks, stress becomes 

chronic stress and has negative effectives over time. Chronic stress leads to increased 

potentials for illness and disease. Researchers have consistently stated stress must be 

researched in a more sophisticated manner, as opposed to survey research design, the 

shift should include a shift to theory-based investigations that test causal models of 

teacher stress and health Guglielmi & Tatrow (1998). Researchers such as Kyriacou 

(2000) have found teaching to be one of the most stressful professions, however 

researchers have designed methods to pre-empt stress, within a range of direct action and 

palliative coping strategies and methods successful schools do to minimize stress of 
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educators. Additional recommendations made by Kyriacou (2003) include, exploring 

specific sources of stress within education to include (i) monitoring the extent to which 

particular educational reforms are generating high levels of teacher stress; (ii) exploring 

why some teachers are able to successfully negotiate periods of career reappraisal and 

retain a positive commitment to the work, whilst others are not; (iii) clarifying the nature 

of the stress process in term of two types of triggers' one based on excessive demands and 

the other based on a concern with self-image; (iv) assessing the effectiveness of particular 

intervention strategies to reduce teacher stress; (v) exploring the impact of teacher-pupil 

interaction and classroom climate on teacher stress. Early work of Lazarus & Folkman 

(1984) provided insight on how to assess stress, determining it is very contextual, based 

in prior experiences and their success or failure. As his work continued the development 

of Lazarus’s Theory of Psychological Stress which provides insight to teacher appraisals 

of their own stressors. Once an educator identifies the stressor the will attempt to master, 

tolerate, or reduce the demands of the stressor (Lazarus, 1991). If an educator cannot 

process through the stressors or reduce the stressor demand this could likely result in 

attrition from the position which causes the stressor.  
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Figure 2.2 Model of Lazarus’s Theory of Psychological Stress 

 

The stress process includes the initiation of a stressful event known as stressors, once 

experienced the body will initiate a response to the stressor, this response can be 

measured through heart rate variability (McCraty, Atkinson, Tiller, Rein, & Watkins, 

1995). Montgomery & Rupp (2005) found the strongest educator stressors were 

negatively oriented responses to educational situations and the teacher’s ability to cope 

with those responses. Olpin & Hesson (2010) argue the existence of good stress and bad 

stress, however other researchers argue that stress compounds and creates 

overwhelmingly negative impact longitudinally (Sapolsky, 1994). 
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Resiliency 

 

Resilience provides an explanation and tool to work through issues agricultural 

educators are facing. Gu & Day (2007) found early, mid and late teacher resilience to be 

an effective tool to work through stress. Croom (2003) found teachers experience 

emotional exhaustion at all levels of agricultural education, however they possess a 

number of coping factors to increase their resiliency and process through challenges. 

Teacher resiliency has been found to determine their ability to persevere through 

obstacles they must address in order to continue down their path of education in spite of 

these adversities (Bandura, 1997; Luthans, Youssef, & Avolio, 2007; Masten, 2001; 

Reivich & Shatte, 2002; Thieman, Henry, & Kitchel, 2012). The resiliency development 

of students can also be developed by their teachers through relationships, competence, 

skills, ownership, accomplishment, and humor are significant factors which can increase 

teacher retention (Bobek, 2002). Brunetti (2006) found students, professional and 

personal satisfaction, and support from administrators, colleagues and the organization of 

the school were factors in resiliency of mid-late service educators. Castro, Kelly & Shih 

(2010) believed preservice agricultural educator training should promote problem-solving 

through teaching case studies, guiding pre-service and beginning teachers through action 

research oriented projects, and encouraging more advanced methods of problem-solving. 

Further, teacher educators can also facilitate discussion about school as a workplace, 

exploring professionalism and ways to manage co-workers and parents. Teacher 

educators may foster peer-support groups by creating cohorts in teacher education and 

creating beginning teacher support teams within the school. Finally and most importantly, 
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teacher educators and school leaders must provide an atmosphere that allows novice 

teachers to feel safe when they seek advice, guidance, and support. Tait (2008) found 

early career educators were less able to manage complex situations when resiliency was 

not present, as an early career educator. Thieman, Henry, & Kitchel (2012) introduced 

the idea of resiliency to agricultural education. They described the relationships existing 

between coping, resiliency, stress and teacher burnout, all of which are current issues 

facing agricultural education and specifically agricultural mechanics educators. The also 

asserted the resiliency new teachers should possess in order to survive and thrive.  

 

Conclusions 

 

Agricultural education is a profession characterized by high stress and high 

demands resulting from scope of work beyond the normal school day and a broad range 

of content knowledge and skill required to address a full agricultural education program 

curriculum. There is a high need for workers skilled in agricultural mechanics, and the 

high school agriculture program is the premier form of exposure for future employees 

while they are in junior high and high school. Agricultural mechanics laboratory safety in 

high schools is of high concern for those in agricultural education, career and technical 

education and industry.  Agricultural teacher educators across the country have observed 

an increasing trend of preservice teachers lacking skills, resiliency and showing increased 

amounts of stress within the area of agricultural mechanics. What specific skills/tools are 

these educators experiencing stressors? This need for novel and cutting-edge approaches 

should be explored to observe and measure preservice teacher development and stress in 
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addition to in-service teacher stress. Specifically, what level of stress are these educators 

experiencing while they are conducting specific lessons at varying levels of experience? 

Integrating traditional research methods such as biological monitors would allow for  

objective analysis to be conducted in an effort to further explore the stresses which 

agricultural mechanics educators face. Measures of educator stress typically involve self-

report questionnaires, which have not been useful in effectively lowering teacher stress 

attrition or been proven as accurate reflections of physiological stress. Researchers such 

as Jarczok, Jarczok, Mauss, Koenig, Li, Herr, & Thayer (2013) argue perceived stress has 

not been adequately examined in contrast to measured physiological stress with teachers, 

which current research recommendations are based upon. Additionally, King, Rucker, & 

Duncan (2013) utilized a model to identify specific stressors within agricultural education 

specifically related to FFA and CDE preparation. They asserted this methodology can 

allow educators to address specific stressors and concerns for agricultural educators in an 

effort to minimize these stressful situations. This type of methodology is the direction 

agricultural education research must evolve into, we know teachers are at a shortage, 

stressed and agricultural mechanics has been repeatedly been identified as a significant 

source or this stress. If we can identify, mitigate and level the stresses educators are 

experiencing we would be addresses the needs of agricultural educators. It is essential to 

agricultural industry that agricultural educators be proficient, comfortable, and safe in 

providing instruction in the agricultural mechanics laboratory.  
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Chapter III: Methodology 

 

Purpose of the Study 

 

 The purpose of this study was to identify how the differences in teacher 

preparation impact the physiological stress and teaching quality within the agricultural 

mechanics laboratory setting, specifically when related to project construction. To 

address this, several research questions were developed.  

 

 

1.  What is the measured physiological stress level (heart rate high, heart rate 

low, stress response and steps) of treatment preservice teachers versus non-

treatment preservice teachers?  

2. What is the perceived comfort level of treatment preservice teachers’ vs non-

treatment preservice teachers?  

3. What is the perceived teacher effectiveness level (delivery, assessment and 

learning environment) of treatment preservice teachers’ vs non-treatment 

preservice teachers, from student perspective?  

4. To what extent does treatment, days, and interaction of treatment times days 

explain variation in physiological stress, perceived comfort and teacher 

effectiveness? 
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HO1: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in teaching delivery as perceived 

by the students.  

Ha1: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in teaching delivery as perceived 

by the students.  

HO2: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in learning environment as 

perceived by the students.  

Ha2: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in learning environment as 

perceived by the students.  

HO3: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in assessment as perceived by the 

students.  

Ha3: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in assessment as perceived by the 

students.  

HO4: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in perceived comfort as perceived 

by the students.  
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Ha4: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in perceived comfort as perceived 

by the students.  

HO5: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate low as perceived by 

the students.  

Ha5: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate low as perceived by 

the students.  

HO6: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate average as perceived 

by the students.  

Ha6: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate average as perceived 

by the students.  

HO7: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate high as perceived by 

the students.  

Ha7: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate high as perceived by 

the students.  
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HO8: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in stress response as perceived by 

the students.  

Ha8: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in stress response as perceived by 

the students.  

HO9: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in steps as perceived by the 

students.  

Ha9: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in steps as perceived by the 

students.  

 

 

Research design 

 

This study utilized quasi-experimental design research methods, utilizing 

nonequivalent control group design (Campbell & Stanley, 1966). This process involves a 

treatment and a control group. However the groups are within predefined groups which 

are not controlled by the design of the researcher; therefore, random selection was not 

possible. Groups constitute naturally occurring groups, such as those in predesigned 

groups, such as classrooms. The assignment of the treatment is assumed to be random, 

however under the researcher’s control (Cambell & Stanley, 1966). These methods can 
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be assumed to control for main effects, such as history, testing and instrumentation 

validity issues (Campbell & Stanley, 1966). 

This purposive sampling design was utilized, because true randomization could 

not be accomplished, due to the course being required as within the agricultural education 

teacher option required course at the University of Missouri. Sample size will be a 

limitation to this study, consisting of 16 participants, the researcher acknowledges the 

limitations of the findings to application with only this sample. 

 

Variables 

 

This study consisted of one predictor (independent) variable: teacher preparation. 

Additionally, the study consisted of three outcome (dependent) variables for this 

study: (1) physiological stress of preservice teachers and (2) teacher comfort level, and 

(3) teacher perceived effectiveness.  

The predictor variable, treatment of preservice teachers, was modified teacher 

instruction on specific project construction techniques within an agricultural education, 

teacher preparation program. The course itself was an agricultural mechanics teaching 

methods course designed to prepare preservice educators to teach students project 

construction while teaching in the agricultural mechanics laboratory. Each student within 

the course serves as “teacher for a day” during this time the “teacher” is responsible for 

all course content, just as they were the assigned teacher for the course. For this inquiry, 

treatment teachers were provided additional training about how to build and teach a 

specific project to their students before serving as teacher for a day (when they taught 
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project construction to their peers). The non-treatment preservice teachers received no 

additional instruction while they were building the projects with their students. All 

preservice teachers received information at the same time in regard to the day each 

project they would be teaching. The participants all had the same access to the bill of 

materials, facilities, tools and building plan for the projects. University instructors were 

present throughout the duration of the teaching time with both the treatment and control 

groups. The University instructors however did not add in the teaching, project 

construction, etc. they did however provide the materials for the projects. 

 

Population 

 

 The target population for this study was preservice agricultural educators at the 

University of Missouri. The accessible population consisted of preservice educators (soon 

to be student teaching) for the Fall of 2017 semester (n=16). 

 Subsequent to Institutional Review Board (IRB) guidelines, participants were 

recruited via an initial recruitment letter. As participants indicated an interest to be part of 

the study, an IRB approved consent letter was distributed to participants. Both letters 

explained potential risk associated with the study, the research project, and participants 

for this project.  

Instrumentation 

 

This study utilized four instruments to gather information from the preservice 

agricultural educators- ambulatory heart rate monitors, pre-class questionnaires, post-
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teaching reflection questionnaires, and project grading rubrics. Physiological stress data 

was collected using Firstbeat ambulatory heart rate monitors, similar to those worn by 

athletes. The device connects directly to the skin via two chest electrodes and the data 

were downloaded periodically throughout the study into analytic software via USB for 

data analysis. Participants placed the monitors on themselves prior to the agricultural 

teaching methods course beginning each course meeting time and removed them once the 

course was completed each day. Participants wore the devices the previous semester and 

several weeks prior to the data being collected to acclimate the participants with the 

monitors and to gather baseline data. The monitors measured HRV and movement via 

accelerometer within the device. These devices have been shown to measure 

physiological stress, stress response, stress recovery, respiration and motion (McCraty & 

Atkinson, 1996). 

The second instrument (Appendix D) was a daily journal. This questionnaire was 

given to all participants at the beginning of each class period and included questions 

regarding their perceived comfort, measured on a six-point scale: 0=Very Low, 1, 2-

3=Moderate, 4, & 5=Very High and provided background information for monitor data 

accuracy. Information was in regard to caffeine, alcohol and drug intake was documented 

within this journal. This data informed the Firstbeat data, and certified Firstbeat 

consultants removed some data due to answer placed on the second instrument in regard 

to substance usage particularly to reduce stress. 

The third instrument (Appendix C) measured teacher perceived effectiveness 

from the students’ perspective. Teacher perceived effectiveness was measured utilizing a 

paper and pencil instrument (Peterson, Wahlquist, & Bone, 2000) previously developed 
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for a similar population with a Cronbach’s alpha value of 0.91 and test-retest correlation 

of 0.96 (Peterson, Wahlquist, & Bone, 2000). The scale consists of 12 items on a 5-point 

Likert type scale: 1=Strongly Disagree, 2=Disagree, 3=Neutral, & 4=Agree, 5=Strongly 

Agree. Face and content validity were established by a panel of four experts in 

agricultural mechanics education. The instrument was field tested prior to the study on 16 

similar preservice teachers enrolled in an agricultural mechanics teaching method course 

at Tarleton State University. The instruments yielded Cronbachs’s alphas reliability 

coeffecients of 0.87 and test-retest correlation of 0.92. 

The fourth instrument was a project construction rubric, each project was scored 

utilizing the same educational expert and rubric (Appendix B) throughout the course for 

project quality scoring at the completion of each project. The rubric scores for each 

project were compared to the treatment and control groups to determine if any significant 

differences exist.  

 

Data collection procedures 

 

Data were collected from participants in person during their preservice 

preparation course in the Fall of 2017. Participants were in the final year of teacher 

preparation coursework at a Midwest land-grant university (they would soon student 

teach and then graduate). The sixteen participants agreed to participant in the study by 

signing an IRB approved consent form after responding to the recruitment letter 

distributed to students within the course. Participants were assured of their 
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confidentiality, data storage security and potential risks via these documents as required 

by IRB.  

The agricultural mechanics teaching methods course was designed to teach 

preservice teachers how to manage an agricultural mechanics laboratory, construct 

projects effectively, and safely after they had become agricultural educators. The course 

scaffolds students from initial knowledge and skills of materials and tool use, then micro 

teaching of individual tools and their uses, then concludes with student built projects. 

Students also serve in the role of “teacher for the day” on a rotational schedule 

throughout the course. This allows for the students to gain the depth of knowledge 

required prior to the construction of their projects. The course syllabus can be seen within 

Appendix A. 

On the first day of the course, 16 preservice educators were given notification of 

their date of instruction, the type of project they would construct, and the number of 

students they will be instructing. The 16 participants were randomly placed into four 

groups for each of the four projects they would construct within the confines of the 

agricultural mechanics teaching methods course. Although the sampling was randomized 

through placement of groups, the sampling was purposive in nature. Participants each 

assumed the role of teacher for one project, leaving them with three students in their 

group. Once the project was completed, the “teacher” of the previous project rotated to a 

student role and another group member assumed the teacher role for the next project. 

This system allowed all sixteen participants to assume the role of the teacher for one 

project. This method alleviated any one participant from increasing their comfort level 

teaching any of the projects. The rotational schedule is shown in Figure 3.1 below. 
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Figure 3.1 Research Design 

 

A total of four groups existed within the rotational schedule.  This design was 

chosen to allow each participant to assume the role of the teacher for one project. The 

participants were randomly assigned to their groups and remained as an intact group 

throughout the study. The four groups were divided into two treatment groups and two 

control groups.  

The treatment and control groups had access to all of the same resources for the 

projects to be constructed. The participants were only allowed to utilize the provided bill 

of materials and construction plans during their project construction. 

The control groups were defined by the following: (1) the control group did not 

receive any outside assistance prior to the completion of their projects, (2) the control 

group participants within the teacher role, received the same guidance during the 

construction of the projects as the treatment group within the confines of the course 

meeting time, and (3) the control group did not receive any guidance outside of class 

meeting time regarding their project. 

 The treatment groups were defined by the following: (1) received guidance ahead 

of time for the project where they would assume the teacher role, (2) guidance consisted 
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of the participant building the project they taught ahead of their teaching time with the 

University instructor for the course, (3) the participant completed the project achieving a 

grade of 95% or better on their first attempt, prior to teaching their students.  

All participants (both preservice teachers and students) began wearing ambulatory 

heart rate monitors at the beginning of the course each day two weeks prior to the first 

data being collected to acclimate participants to the wearing monitors and to gather 

baseline data. Participants had additionally worn the monitors in the previous spring 

semester for acclimation to the monitors. During the study, participants wore the 

monitors daily within the course (8:00am-10:30am) and took them off each day at the 

conclusion of the course (10:30am). In addition to wearing the monitors, participants 

completed instrument 2 (Appendix D) which was used to record their perceived comfort 

and provided background information for monitor data accuracy. 

At the conclusion of course meeting time each day, participants within the role of 

student for that day completed instrument 3 (Appendix C) to measure the perceived 

effectiveness of their teacher (Peterson, Wahlquist, & Bone, 2000).  

Participant characteristics were controlled for by utilizing purposive random 

assignment to groups and assignment to treatment, providing detailed instruction prior to 

project construction to 8 of the groups. Plans, materials, and tool availability were the 

same for all groups. Groups were separated into two different labs to avoid cross 

contamination during the project construction process. This isolation allowed for groups 

to work on their own without interference or influence from other groups. Despite 

isolation design, researchers acknowledge spill over (or discussion after class between the 

students) was a potential threat to the study.  
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Each project was scored utilizing the same educational expert and rubric, 

instrument 4 (Appendix B) throughout the course for project quality at the completion of 

each project. The rubric scores for each project were compared to the treatment and 

control groups to determine if any significant differences existed.  

 

Data analysis 

 

 Data were analyzed using the Statistical Analysis Software (SAS) for Windows.  

Research question one: 

1. What is the measured physiological stress level (heart rate high, heart rate 

low, stress response and steps) of treatment preservice teachers versus non-

treatment preservice teachers?  

Research question one was answered from the perspective of the treatment 

and non-treatment preservice teacher. The data were interval in nature; 

construct summated mean scores, median, mode, variance, standard deviation, 

and range were reported for preservice teachers within questions one.  

Research question two: 

2. What is the perceived teacher perceived effectiveness level of treatment 

preservice teachers’ vs non-treatment preservice teachers?  

Research question two was answered from the perspective of the treatment 

preservice teacher. The data were interval in nature; construct summated mean 

scores, median, mode, variance, standard deviation, and range were reported 

for preservice teachers within questions two. Teacher perceived effectiveness 
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were measured utilizing an instrument (Peterson, Wahlquist, & Bone, 2000) 

previous developed for a similar population. Pilot tests were conducted on a 

similar population of preservice agricultural education students and found to 

be reliable and valid.	

Research question three: 

3. What is the perceived teacher effectiveness level (delivery, assessment and 

learning environment) of treatment preservice teachers’ vs non-treatment 

preservice teachers, from student perspective?  

Research question three was answered from the perspective of the prepared 

preservice teacher. The data were interval in nature; construct summated mean 

scores, median, mode, variance, standard deviation, and range were reported 

for preservice teachers within questions three. 	

Research question four: 

4. To what extent does treatment, days, and interaction of treatment times days 

explain variation in physiological stress, perceived comfort and teacher 

effectiveness? 

For research question four, the researcher utilized a repeated measures 

ANOVA to explain variance in treatment, day, and treatment*day interactions 

could be attributed to differences in physiological stress, perceived comfort 

and teacher effectiveness.  

HO1: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in teaching delivery as perceived 

by the students.  



	

	 50	

Ha1: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in teaching delivery as perceived 

by the students.  

HO2: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in learning environment as 

perceived by the students.  

Ha2: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in learning environment as 

perceived by the students.  

HO3: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in assessment as perceived by the 

students.  

Ha3: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in assessment as perceived by the 

students.  

HO4: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in perceived comfort as perceived 

by the teacher.  

Ha4: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in perceived comfort as perceived 

by the teacher.  

HO5: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate low of the teacher.  
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Ha5: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate low of the teacher.   

HO6: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate average of the 

teacher.   

Ha6: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate average of the 

teacher.   

HO7: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate high of the teacher.   

Ha7: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate high of the teacher.   

HO8: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in stress response of the teacher.   

Ha8: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in stress response of the teacher.   

HO9: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in steps of the teacher.   

Ha9: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in steps of the teacher.   
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Field (2009) identified assumptions when utilizing one way repeated measures 

ANOVA statistical analysis. The first assumption is the dependent variable is continuous, 

the researcher verified this to be true. 

Assumption two, independent variables should consist of at least 2 categorical 

variables, the researcher verified this to be true (Field, 2013). 

Assumption three, data maintains absence of outliers, outliers were removed from 

the data set. Researcher utilization of histograms (See Appendix G) allowed for removal 

of outliers with data. 

Assumption four, the distribution of the dependent variable in the two or more 

related groups should be approximately normally distributed. A Shapiro-Wilk test of 

normality was utilized, the data were normally distributed (Field, 2013). 

Assumption five, sphericity of data was not measured because researchers utilized 

a repeated measures variable (days) with only two levels, therefore sphericty is met 

(Field, 2009). 

 

Summary 

 A one way repeated measures ANOVA was conducted to compare the effect of 

teacher preparation on physiological stress on students, physiological stress on preservice 

teachers, teacher perceived effectiveness, and teacher perceived comfort. 
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CHAPTER IV 

 

FINDINGS 

 

Purpose of the Study 

The purpose of this study was to identify how the differences in teacher preparation 

impact the physiological stress preservice teachers experience within the agricultural 

mechanics laboratory setting, specifically when related to project construction. To 

address this, several objectives were developed. 

 

Research Questions 

 

1. What is the measured physiological stress level (heart rate high, heart rate 

low, stress response and steps) of treatment preservice teachers versus non-

treatment preservice teachers?  

2. What is the perceived comfort level of treatment preservice teachers’ vs non-

treatment preservice teachers?  

3. What is the perceived teacher effectiveness level (delivery, assessment and 

learning environment) of treatment preservice teachers’ vs non-treatment 

preservice teachers, from student perspective?  

4. To what extent does treatment, days, and interaction of treatment times days 

explain variation in physiological stress, perceived comfort and teacher 

effectiveness?  
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HO1: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in teaching delivery as perceived 

by the students.  

Ha1: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in teaching delivery as perceived 

by the students.  

HO2: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in learning environment as 

perceived by the students.  

Ha2: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in learning environment as 

perceived by the students.  

HO3: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in assessment as perceived by the 

students.  

Ha3: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in assessment as perceived by the 

students.  

HO4: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in perceived comfort as perceived 

by the teacher.  
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Ha4: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in perceived comfort as perceived 

by the teacher.  

HO5: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate low of the teacher.  

Ha5: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate low of the teacher.   

HO6: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate average of the 

teacher.   

Ha6: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate average of the 

teacher.   

HO7: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate high of the teacher.   

Ha7: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate high of the teacher.   

HO8: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in stress response of the teacher.   

Ha8: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in stress response of the teacher.   

HO9: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in steps of the teacher.   
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Ha9: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in steps of the teacher.   

 

Population and Sample 

  The target population for this study was preservice Agricultural Educators 

at a Midwestern land-grant university. The accessible population consisted of preservice 

educators for the Fall of 2017 semester (n=16). 

 Subsequent to Institutional Review Board (IRB) guidelines, participants were 

recruited via an initial recruitment letter. As participants indicated interest in study 

participation an IRB approved consent letter was distributed to participants. Both letters 

explained potential risk associated with the study, the research project, and participants 

for this project.  

Day 1 

Table 4.1 

Teacher Information Day 1 

 Control (n=6) Treatment (n=4) 
 M SD M SD 
Heart Rate Level lowa 79.00 9.48 79.75 13.72 
Heart Rate Level averagea 96.17 9.62 99.25 11.59 
Heart Rate Higha 122.17 9.06 127.25 7.54 

Note.. aHeart rate reported in beats per minute.  

 

As shown in table 4.1, the treatment mean score for Heart Rate low on Day 1, was 

79.00 (SD  = 9.48) for the control group, and the mean treatment score was 79.75 (SD  = 

13.72). The control mean score for Heart Rate Average on Day 1 was 96.17 (SD  = 9.62) 
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and the mean treatment score was 99.25 (SD  = 11.59). The control mean score for Heart 

Rate High on Day 1, was 122.17 (SD  = 9.06) and the mean treatment score was 127.25 

(SD = 7.54). 

Table 4.2 

Teacher Information Day 1 

 Control (n=6) Treatment (n=4) 
 M SD M SD 
Stress Responsea 79.83 5.38 67.75 8.18 
Stepsb 440.67 171.15 424.50 59.17 

Note. aAnchors for stress response was scaled 0-100 as measured by the device. b 
Anchors for steps were steps taken during teaching. 

 

As shown in table 4.2, the mean score for the control group for Stress Response 

on Day 1 was 79.83 (SD  = 5.38) and the mean treatment score was 67.75 (SD  = 8.18). 

The control group mean score for Steps on Day 1, was 440.67 (SD  = 171.15) and the 

mean treatment score was 424.50 (SD  = 59.17). 

Table 4.3 

Teacher Information Day 1 

 Control (n=8) Treatment (n=7) 
 M SD M SD 
Teaching Deliverya 4.03 1.06 4.58 0.15 
Learning Environmenta 4.28 0.62 4.71 0.22 
Assessmenta 4.01 0.99 4.75 0.20 
Perceived Comfortb 2.87 1.12 3.28 1.60 

Note. aAnchors for psychosocial constructs was 1 = Strongly Disagree, 2= Disagree, 3 = 
Neutral, 4=Agree, and 5 = Strongly Agree. b Anchors for perceived comfort were 0= very 
low, 2-3 = Moderate, 5=Very high 
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As shown in table 4.3, the treatment mean score for Teaching Delivery on Day 1 

for the control group was 4.03 (SD = 1.06) and the mean treatment teaching delivery 

score was 4.58 (SD  = 0.15). The mean score for Learning Environment on Day 1 for the 

control group was 4.28 (SD  = 0.62) and the mean treatment score was 4.71 (SD  = 0,22). 

The control mean score for Assessment on Day 1, was 4.01 (SD = 0.99) out of a possible 

5, and the mean treatment score was 4.75 (SD  = 0.20). The control mean score for 

Perceived Comfort on Day 1, was 2.87 (SD = 1.12) and the mean treatment score was 

3.28 (SD  = 1.60). 

Day 2 

Table 4.4 

Teacher Information Day 2 

 Control (n=6) Treatment (n=3) 
 M SD M SD 
Heart Rate Level lowa 74.83 5.30 79.00 12.16 
Heart Rate Level averagea 95.17 5.45 94.33 10.07 
Heart Rate Higha 125.00 8.55 120.00 4.36 

Note.. aHeart rate reported in beats per minute.  

 

As shown in table 4.4, the control group mean score for Heart Rate Level Low on 

Day 2, was 74.83 (SD = 5.30) and the mean treatment group heart rate low was 79.00 (SD  

= 12.16) beats per minute. The control mean score for Heart Rate Average on Day 2, was 

95.16 (SD  = 5.45) and the mean treatment score was 94.33 (SD  = 10.07). The control 

mean score for Heart Rate High on Day 2, was 125.00 (SD  = 8.55) and the mean 

treatment score was 120.00 (SD = 4.36). 
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Table 4.5 

Teacher Information Day 2 

 Control (n=6) Treatment (n=3) 
 M SD M SD 
Stress Response 64.50 20.67 61.67 14.57 
Steps 431.17 158.65 368.33 313.79 

Note. aAnchors for stress response was scaled 0-100 as measured by the device. b 
Anchors for steps were steps taken during teaching. 

 

As shown in table 4.5, the control group mean score for Stress Response on Day 

2, was 64.50 (SD  = 20.67) and the mean treatment score was 61.67 (SD  = 14.57). The 

control group mean score for Steps on Day 2, was 431.17 (SD  = 158.65) and the mean 

treatment score was 368.33 (SD  = 313.79).4 

Table 4.4 Teacher Information Day 2 

 Control (n=8) Treatment (n=7) 
 M SD M SD 
Teaching Deliverya 3.96 0.93 4.48 0.15 
Learning Environmenta 4.19 1.04 4.49 0.47 
Assessmenta 3.86 1.17 4.50 0.44 
Perceived Comfortb 3.00 1.41 3.85 1.34 

Note. aAnchors for psychosocial constructs was 1 = Strongly Disagree, 2= Disagree, 3 = 
Neutral, 4=Agree, and 5 = Strongly Agree.  

 

Researchers used identical data collection procedures for day two. As shown in 

table 4.4, the control group mean score for Teaching Delivery on Day 2, was 3.96 (SD  = 

0.93) and the mean treatment score was 4.48 (SD  = 0.15). The mean score for Learning 

Environment on Day 2 was 4.19 (SD  = 1.04) for the control group and the mean 

Learning Environment treatment score was 4.49 (SD  = 0.47). The control mean score for 

Assessment on Day 2, was 3.86 (SD  = 1.17) and the mean treatment score was 4.50 (SD  
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= 0.44). The control group mean score for Perceived Comfort on Day 2, was 3.00 (SD = 

1.41) and the mean treatment score was 3.85 (SD  = 1.34). 

Research question 4 

Teaching Delivery 

For teaching delivery, the overall model explained a significant portion of 

variance F(16,13)= 5.06, p <0.05. Researchers failed to reject the null hypotheses for 

individual variables of treatment F(1,13)= 2.12, p>0.05, day F(1,13) = 0.30, p>0.05, and 

treatment*day F(1,13)=0.01, p>0.05 factors did not account for significant proportions of 

variance in the model (see table 4.7). Researchers detected a large effect size (partial h2 = 

0.140) for the treatment vs. control, a small effect size (partial h2 = 0.023) for days, and 

no effect size (partial h2 = 0.00) for interaction * day.  

Table 4.7 

Analysis of Variance Summary Table for Teaching Delivery 

Source df Type III 
SS 

MS F p partial 
h2 

Treatment 1 2.10 2.10 2.12 0.17 0.140 
Day 1 0.06 0.06 0.30 0.59 0.023 
Treatment*Day 1 0.01 0.01 0.01 0.95 0.00 
Case 13 12.88 0.99    

Note: *= p<0.05 

 

 

 

 

Learning environment 
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For learning environment, the overall model explained a significant portion of 

variance F(16,13)= 6.89, p <0.05. . Researchers failed to reject the null hypotheses for 

individual variables of treatment F(1,13)= 1.20, p>0.05, day F(1,13) =1.51, p>0.05, and 

treatment*day F(1,13)=0.31, p>0.05 factors did not account for significant proportions of 

variance in the model (see table 4.8). Researchers detected a medium effect size (partial 

h2 = 0.085) for the treatment vs. control, a medium effect size (partial h2 = 0.104) for 

days, and a small effect size (partial h2 = 0.024) for interaction * day.  

Table 4.8  

Analysis of Variance Summary Table for Learning Environment 

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 0.98 0.98 1.20 0.29 .085 
Day 1 0.16 0.16 1.51 0.24 .104 
Treatment*Day 1 0.03 0.03 0.31 0.58 .024 
Case 13 10.63 0.82    

Note: *= p<0.05 

 

Assessment  

For Assessment, the overall model explained a significant portion of variance 

F(16,13)= 3.16, p <0.05. Researchers failed to reject the null hypotheses for individual 

variables of treatment F(1,13)= 3.47, p>0.05, day F(1,13) =0.86, p>0.05, and 

treatment*day F(1,13)=0.05, p>0.05 factors did not account for significant proportions of 

variance in the model (see table 4.9). Researchers detected a large effect size (partial h2 = 

0.211) for the treatment vs. control, a medium effect size (partial h2 = 0.602) for days, 

and no effect size (partial h2 = 0.004) for interaction * day. 

Table 4.9 
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Analysis of Variance Summary Table for Assessment 

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 3.60 3.60 3.47 0.08 0.211 
Day 1 0.29 0.29 0.86 0.37 0.062 
Treatment*Day 1 0.02 0.02 0.05 0.83 0.004 
Case 13 13.48 1.04    

Note: *= p<0.05 

 

 

Perceived comfort 

For perceived comfort, the overall model explained a significant portion of 

variance F(16,13)= 9.28, p <0.05. Researchers failed to reject the null hypotheses for 

individual variables of treatment F(1,13)= 0.87, p>0.05, day F(1,13) =2.74, p>0.05, and 

treatment*day F(1,13)=1.13, p>0.05 factors did not account for significant proportions of 

variance in the model (see table 4.10). Researchers detected a medium effect size (partial 

h2 = 0.062) for the treatment vs. control, a large effect size (partial h2 = 0.174) for days, 

and a medium effect size (partial h2 = 0.080) for interaction * day. 

Table 4.10 

Analysis of Variance Summary Table for Perceived Comfort 

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 3.00 3.00 0.87 0.37 0.063 
Day 1 0.91 0.91 2.74 0.12 0.174 
Treatment*Day 1 0.37 0.37 1.13 0.31 0.080 
Case 13 44.87 3.45    

Note: *= p<0.05 

 

 

Heart Rate Low 
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For heart rate low, the overall model explained a significant portion of variance F(12,6)= 

8.14, p <0.05. Researchers failed to reject the null hypotheses for individual variables of 

treatment F(1,9)= 0.07, p>0.05, day F(1,9) =0.02, p>0.05, and treatment*day 

F(1,9)=0.22, p>0.05 factors did not account for significant proportions of variance in the 

model (see table 4.11). Researchers detected a medium effect size (partial h2 = 0.11) for 

the treatment vs. control, no effect size (partial h2 = 0.003) for days, and a small effect 

size (partial h2 = 0.036) for interaction * day. 

Table 4.11 

Analysis of Variance Summary Table for Heart Rate Low 

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 11.21 11.21 0.07 0.79 0.11 
.Day 1 0.27 0.27 0.02 0.90 0.003 
Treatment*Day 1 3.27 3.27 0.22 0.66 0.036 
Case 9 1362.85 1362.85    

Note: *= p<0.05 

 

Heart Rate Average 

For heart rate average, the overall model explained a significant portion of 

variance F(126)= 4.89, p <0.05. Researchers failed to reject the null hypotheses for 

individual variables of treatment F(1,9)= 0.00, p>0.05, day F(1,9) =0.19, p>0.05, and 

treatment*day F(1,9)=1.75, p>0.05 factors did not account for significant proportions of 

variance in the model (see table 4.12). Researchers detected no effect size (partial h2 = 

0.002) for the treatment vs. control, a small effect size (partial h2 = 0.031) for days, and a 

large effect size (partial h2 = 0.225) for interaction * day. 

Table 4.12 
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Analysis of Variance Summary Table for Heart Rate Average  

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 0.24 0.24 0.00 0.97 0.002 
Day 1 3.75 3.75 0.19 0.68 0.031 
Treatment*Day 1 33.75 33.75 1.75 0.23 0.225 
Case 9 1011.08 122.34    

Note: *= p<0.05 

 

Heart Rate High 

For heart rate high, researchers failed to reject the null hypothesis, as the overall 

model did not account for a significant portion of variance F(12,6)= 0.64, p >0.05. . 

Researchers failed to reject the null hypotheses for individual variables of treatment 

F(1,9)= 0.33, p>0.05, day F(1,9) =0.48, p>0.05, and treatment*day F(1,9)=1.75, p>0.05 

factors did not account for significant proportions of variance in the model (see table 

4.13). Researchers detected a small effect size (partial h2 = 0.036) for the treatment vs. 

control, a medium effect size (partial h2 = 0.074) for days, and a large effect size (partial 

h2 = 0.207) for interaction * day. 

Table 4.13 

Analysis of Variance Summary Table for Heart Rate High  

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 18.36 18.36 0.33 0.58 0.036 
Day 1 38.4 38.4 0.48 0.52 0.074 
Treatment*Day 1 126.15 126.15 1.75 0.26 0.207 
Case 9 502.98 55.89    

Note: *= p<0.05 

 

 

Stress Response 
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For stress response, researchers failed to reject the null hypothesis, as the overall 

model did not account for a significant portion of variance F(12,6)= 0.81, p >0.05. 

Researchers failed to reject the null hypotheses for individual variables of treatment 

F(1,9)= 0.84, p>0.05, day F(1,9) =1.16, p>0.05, and treatment*day F(1,9)=0.18, p>0.05 

factors did not account for significant proportions of variance in the model (see table 

4.14). Researchers detected a medium effect size (partial h2 = 0.081) for the treatment vs. 

control, a large effect size (partial h2 = 0.162) for days, and a small effect size (partial h2 

= 0.029) for interaction * day. 

Table 4.14 

Analysis of Variance Summary Table for Stress Response 

Source df Type III 
SS 

MS F p Partial 
h2 

Treatment 1 132.17 132.17 0.84 0.38 0.081 
Day 1 288.20 288.20 1.16 0.32 0.162 
Treatment*Day 1 44.20 44.20 0.18 0.69 0.029 
Case 9 1416.02 157.33    

Note: *= p<0.05 

 

Steps 

For steps, researchers failed to reject the null hypothesis, as the overall model did not 

account for a significant portion of variance F(12,6)= 1.12, p >0.05. Researchers failed to 

reject the null hypotheses for individual variables of treatment F(1,9)= 0.13, p>0.05, day 

F(1,9) =0.01, p>0.05, and treatment*day F(1,9)=0.11, p>0.05 factors did not account for 

significant proportions of variance in the model (see table 4.15). Researchers detected a 

small effect size (partial h2 = 0.030) for the treatment vs. control, no effect size (partial 

h2 = 0.002) for days, and a small effect size (partial h2 = 0.017) for interaction * day. 
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Table 4.15 

Analysis of Variance Summary Table for Steps 

Source Df Type III SS MS F p Partial 
h2 

Treatment 1 4661.76 4661.76 0.13 0.73 0.030 
Day 1 258.34 258.34 0.01 0.92 0.002 
Treatment*Day 1 2673.34 2673.34 0.11 0.76 0.017 
Case 9 328182.23 36464.69    

Note: *= p<0.05 
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CHAPTER V 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Purpose of the Study 

The purpose of this study was to identify how the differences in teacher preparation 

impact the physiological stress preservice teachers experience within the agricultural 

mechanics laboratory setting, specifically when related to project construction. To 

address this, several objectives were developed. 

Research Questions 

1. What is the measured physiological stress level (heart rate high, heart rate 

low, stress response and steps) of treatment preservice teachers versus non-

treatment preservice teachers?  

2. What is the perceived comfort level of treatment preservice teachers’ vs non-

treatment preservice teachers?  

3. What is the perceived teacher effectiveness level (delivery, assessment and 

learning environment) of treatment preservice teachers’ vs non-treatment 

preservice teachers, from student perspective?  

4. To what extent does treatment, days, and interaction of treatment times days 

explain variation in physiological stress, perceived comfort and teacher 

effectiveness?  

HO1: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in teaching delivery as perceived 

by the students.  
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Ha1: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in teaching delivery as perceived 

by the students.  

HO2: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in learning environment as 

perceived by the students.  

Ha2: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in learning environment as 

perceived by the students.  

HO3: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in assessment as perceived by the 

students.  

Ha3: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in assessment as perceived by the 

students.  

HO4: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in perceived comfort as perceived 

by the teacher.  

Ha4: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in perceived comfort as perceived 

by the teacher.  

HO5: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate low of the teacher.  
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Ha5: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate low of the teacher.   

HO6: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate average of the 

teacher.   

Ha6: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate average of the 

teacher.   

HO7: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in heart rate high of the teacher.   

Ha7: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in heart rate high of the teacher.   

HO8: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in stress response of the teacher.   

Ha8: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in stress response of the teacher.   

HO9: Differences in treatment, days, and treatment*days does not account for 

significant (p>0.05) proportions of variance in steps of the teacher.   

Ha9: Differences in treatment, days, and treatment *days accounts for a 

significant (p<0.05) proportion of variance in steps of the teacher.   
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Limitations of the Study 

 

  The following were identified as limitation to the study: 

1. This study used time and place sampling of an intact group of preservice 

educators. Therefor caution should be taking for interpreting the results of this 

study beyond the confines of preservice teachers within an agricultural mechanics 

course in Missouri.  

2. Preservice teachers shared their perceptions as a part of the study, however 

researchers did not record observational data within the confines of the study and 

cannot verify absolute accuracy of those perceptions. 

3. Data collection was limited to preservice agricultural education majors at the 

University of Missouri. 

4. The participants were 75% female, and 25% male. 100% of the participants were 

Caucasian.  

Research design 

 

This study utilized quasi-experimental design research methods, utilizing 

nonequivalent control group design (Campbell & Stanley, 1966).  

This process involves a treatment and a control group, however the groups are within 

predefined groups which are not controlled by the design of the researcher. Groups 

constitute naturally occurring groups, such as those in predesigned groups, such as 

classrooms. The assignment of the treatment is assumed to be random, however under the 

researcher’s control (Cambell & Stanley, 1966). These methods can be assumed to 
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control for main effects, such as history, testing and instrumentation. (Campbell & 

Stanley, 1966) 

This purposive sampling design was utilized, because true randomization could not be 

accomplished, due to the course being required as within the agricultural education 

teacher option required course at the University of Missouri.  

Sample size will be a limitation to this study, consisting of 16 participants, the 

researcher acknowledges the limitations of the findings to application with only this 

sample. 

 

Population 

 

 The target population for this study was preservice agricultural educators at the 

University of Missouri. The accessible population consisted of preservice educators (soon 

to be student teaching) for the Fall of 2017 semester (n=16). 

 Subsequent to Institutional Review Board (IRB) guidelines, participants were 

recruited via an initial recruitment letter. As participants indicated an interest to be part of 

the study, an IRB approved consent letter was distributed to participants. Both letters 

explained potential risk associated with the study, the research project, and participants 

for this project.  
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Instrumentation 

 

This study utilized four instruments to gather information from the preservice 

agricultural educators- Firstbeat ambulatory heart rate monitors, pre-class questionnaires, 

post-teaching reflection questionnaires, and project construction rubrics. 

 The first instrument utilized focused on the ambulatory heart rate monitors which 

were similar to those worn by athletes. The device connects directly to the skin via two 

chest electrodes and the data were downloaded periodically throughout the study into 

analytic software via USB for data analysis. Participants placed the monitors on 

themselves prior to the agricultural teaching methods course beginning each course 

meeting time and removed them once the course was completed each day. Participants 

wore the devices the previous semester and several weeks prior to the data being 

collected to acclimate the participants with the monitors. The monitors measured HRV 

and movement via accelerometer within the device. These devices have been shown to 

measure physiological stress, stress response, stress recovery, respiration and motion 

(McCraty & Atkinson, 1996). 

The second instrument (Appendix D) was a daily journal. This questionnaire was 

given to all participants at the beginning of each class period and included questions 

regarding their perceived comfort, measured on a six-point scale: 0=Very Low, 1, 2-

3=Moderate, 4, & 5=Very High and provided background information for monitor data 

accuracy. Information was in regard to caffeine, alcohol and drug intake was documented 

within this journal. Some data were removed from the first instrument due to answer 

placed on the second instrument in regard to drug usage particularly to reduce stress. 
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The third instrument (Appendix C) measured teacher perceived effectiveness 

from the students’ perspective. Teacher perceived effectiveness was measured utilizing 

an paper and pencil instrument (Peterson, Wahlquist, & Bone, 2000) previously 

developed for a similar population with a Cronbach’s alpha value of 0.91 and test-retest 

correlation of 0.96 (Peterson, Wahlquist, & Bone, 2000). The scale consists of 12 items 

on a 5-point Likert type scale: 1=Strongly Disagree, 2=Disagree, 3=Neutral, & 4=Agree, 

5=Strongly Agree. Face and content validity were established by a panel of four experts 

in agricultural mechanics education. The instrument was field tested prior to the study on 

16 similar preservice teachers enrolled in an agricultural mechanics teaching method 

course at Tarleton State University. The instruments yielded Cronbachs’s alphas 

reliability coeffecients of 0.87 and test-retest correlation of 0.92. 

 The fourth instrument was a project construction rubric, each project was 

scored utilizing the same educational expert and rubric (Appendix B) throughout the 

course for project quality scoring at the completion of each project. The rubric scores for 

each project were compared to the treatment and control groups to determine if any 

significant differences exist.  

 

Data collection procedures 

 

Data were collected from participants in person during their preservice 

preparation course in the Fall of 2017. Participants were in the final year of teacher 

preparation coursework at the University of Missouri (they would soon student teach and 

then graduate). The sixteen participants agreed to participant in the study by signing an 
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IRB approved consent form after responding to the recruitment letter distributed to 

students within the course. Participants were assured of their confidentiality, data storage 

security and potential risks via these documents as required by IRB.  

The agricultural mechanics teaching methods course was designed to teach 

preservice teachers how to manage an agricultural mechanics laboratory, construct 

projects effectively, and safely after they had become agricultural educators. The course 

scaffolds students from initial knowledge establishment of nomenclature, micro teaching 

of individual tools and their uses and concludes with student built projects. Students also 

serve in the role of “teacher for the day” on a rotational schedule throughout the course. 

This allows for the students to gain the depth of knowledge required prior to the 

construction of their projects. The course syllabus can be seen within Appendix A. 

Sixteen preservice educators were given notification of their date of instruction, 

the type of project that they would construct and the number of students they will be 

instructing on the first day of the course. The sixteen participants were randomly placed 

into four groups for each of the four projects they would construct within the confines of 

the agricultural mechanics teaching methods course. Although the sampling was 

randomized through placement of groups, the sampling was purposive in nature. 

Participants each assumed the role of teacher for one project, leaving them with three 

students in their group. Once the project was completed, the “teacher” of the previous 

project rotated to a student role and another group member assumed the teacher role for 

the next project. This system allowed all sixteen participants to assume the role of the 

teacher for one project. This method alleviated any one participant from increasing their 
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comfort level teaching any of the projects. The rotational schedule is shown in Figure 3.1 

below. 

 

 

Figure 3.1 Research Design 

 

A total of four groups existed within the rotational schedule.  This design was 

chosen to allow each participant to assume the role of the teacher for one project. The 

participants were randomly assigned to their groups and remained as an intact group 

throughout the study. The four groups were divided into two treatment groups and two 

control groups.  

The treatment and control groups had access to all of the same resources for the 

projects to be constructed. The participants were only allowed to utilize the provided bill 

of materials and construction plans during their project construction. 

The control groups were defined by the following: (1) the control group did not 

receive any outside assistance prior to the completion of their projects, (2) the control 

group participants within the teacher role, received the same guidance during the 

construction of the projects as the treatment group within the confines of the course 

meeting time, and (3) the control group did not receive any guidance outside of class 

meeting time regarding their project. 
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 The treatment groups were defined by the following: (1) received guidance ahead 

of time for the project where they would assume the teacher role, (2) guidance consisted 

of the participant building the project they taught ahead of their teaching time with the 

University instructor for the course, (3) the participant completed the project achieving a 

grade of 95% or better on their first attempt, prior to teaching their students.  

All participants (both preservice teachers and students) began wearing ambulatory 

heart rate monitors at the beginning of the course each day two weeks prior to the first 

data being collected to acclimate participants to the wearing monitors. Participants wore 

the monitors daily within the course and took them off each day at the conclusion of the 

course. Participants had additionally worn the monitors in the previous spring semester 

for acclimation to the monitors. In addition to wearing the monitors participants 

completed instrument 2 (Appendix D) which was used to record their perceived comfort 

and provided background information for monitor data accuracy. 

At the conclusion of course meeting time each day, participants within the role of 

student for that day, completed instrument 3 (Appendix C) that was designed to measure 

their perceived effectiveness as a teacher (Peterson, Wahlquist, & Bone, 2000).  

Participant characteristics were controlled for by utilizing purposive random 

assignment to groups and assignment to treatment, providing detailed instruction prior to 

project construction to 8 of the groups. Plans, materials, and tool availability were the 

same for all groups. Groups were separated into to different labs to avoid cross 

contamination during the project construction process. This isolation allowed for groups 

to work on their own without interference or influence from other groups. Despite 
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isolation design, researchers acknowledge spill over (or discussion after class between the 

students) was a threat to the study.  

Each project was scored utilizing the same educational expert and rubric, 

instrument 4 (Appendix B) throughout the course for project quality at the completion of 

each project. The rubric scores for each project were compared to the treatment and 

control groups to determine if any significant differences existed.  

 
 

 
Research Question One 

 

Summary of Findings   

Research question one sought to measure the physiological stress level (heart rate 

high, heart rate low, stress response and steps) of treatment preservice teachers versus 

control preservice teachers when teaching project construction. Research question one 

was answered from the perspective of the treatment and non-treatment preservice teacher. 

The data were interval in nature; construct summated mean scores, median, mode, 

variance, standard deviation, and range were reported for preservice teachers within 

questions one. The day one treatment group heart rate high (M = 127.25.00, SD = 7.54) 

and control group heart rate high (M = 122.17, SD = 9.06) revealed a slightly higher 

heart rate in the treatment group. While the day two treatment group heart rate high (M = 

120.00, SD = 4.36) and control group heart rate high (M = 125.00, SD = 8.55) showed a 

slightly lower heart rate for the treatment group. The day one treatment group heart rate 

low (M = 79.75, SD = 13.72) and control group heart rate low (M = 79.00, SD = 9.48) 
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were similar. While the day two treatment group heart rate low (M = 79.00, SD = 12.16) 

and control group heart rate low (M = 74.83, SD =5.30) showed a slightly lower heart 

rate. The day one treatment group steps (M = 424.50, SD = 59.17) and control group 

steps (M = 440.67, SD = 171.15) revealed less steps taken by the treatment group. While 

the day two treatment group steps (M = 368.33, SD = 313.79) and control group steps (M 

= 431.17, SD =158.65) a lower number of steps taken by the treatment group as well. 

The day one treatment group stress response (M = 67.75, SD = 8.18) and control group 

steps (M = 79.83, SD = 5.38) revealed less stress response by the treatment group. While 

the day two treatment group stress response (M = 61.67, SD = 14.57) and control group 

stress response (M = 64.50, SD =20.67) a lower stress response taken by the treatment 

group as well. 

  

Conclusions  

It was concluded that the treatment group had fewer steps and less stress response, 

but higher heart rates on day one. While the statistical comparison of treatment and 

control groups did not reveal significant findings, the measured physiological stress of all 

teachers was above the average of a normal working level (Firstbeat, 2017). All 

participants were stressed with little to no recovery time within the 150 minute teaching 

window. (Firstbeat, 2017). Stress response for day one treatment, day one control, day 

two treatment, and day two control were all above the more than usual stress response of 

60 (Firstbeat, 2014). 

Previous researchers have established agricultural mechanics teachers perceive 

they are stressed when teaching ag mechanics, and agricultural mechanics teaching is 
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physically demanding. This study adds to the body of knowledge regarding teacher stress 

by documenting the biological stress response to teaching project construction in the 

agricultural mechanics laboratory.  

The day two treatment group experienced a reduction in stress on day two due to 

their treatment of completing the project ahead of time. Treatment group heart rates and 

stress were lower while their projects are being constructed on day two. Researchers 

compared the content taught on day one vs. day two; for day one teachers were teaching 

about rubrics, cutting materials out, but not necessarily constructing all of the projects 

they were completing lower level project construction. In contrast, day two required 

teachers to guide students through the complex process of project construction, including 

adapting instruction to account for student mistakes. Researchers concluded the treatment 

lowered stress on day two for the application of knowledge and problem solving 

strategies required for successful project construction.  Both groups showed less steps on 

day two, indicating as teachers become more acclimated to teaching within the 

agricultural mechanics laboratory they could reduce their physiological stress. The 

treatment group was a lower number of steps than the control on both day one and day 2.  

 

Implications 

Agricultural mechanics education is the top career choice among Missouri high 

school agriculture students (Chumbley et al., 2013). University preparation courses 

include teaching methods specific course for agricultural mechanics. Despite this specific 

teaching methods course, overall participants engaging in the act of teaching, (both 

treatment and control) are all stressed at an elevated level.  
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Agricultural mechanics teacher preparation courses provide modeling to lower 

stress within a controlled environment. Stringham & Swan (2012) asserted the integration 

of modeling to teach agricultural mechanics skills which could be dangerous, 

burdensome or costly could be the solution. 

Student lead project construction is valuable in the teacher preparation process 

(Agnew & Shinn, 1990), providing practical educational experiences to better prepare 

educators. Agricultural mechanics course instructors were able to generate an authentic 

teaching environment through the teacher for a day model. Preservice students who 

received project construction instruction prior to their teacher for day experienced less 

physiological stress, particularly on day two. Although the stress scores diminished for 

both control and treatment from day one to day two, the treatment teachers were able to 

reduce their stress in a greater proportion and flip their higher heart rates from day one to 

lower rates on day two.  Within the Lazarus Model (1991) these educators have 

progressed through the secondary appraisal, future expectancy and are progressing 

through the threat as they know this will be a routine portion of their future agricultural 

educator careers. Teacher education programs with agricultural mechanics methods 

courses and teacher for a day should incorporate pre-project construction treatments for 

all student-led project construction assignments  

It is recommended University personnel intentionally replicate the treatment for 

all students in the agricultural mechanics methods course for each project as a stress 

reduction technique. Student teaching programs expanding their agricultural mechanics 

course to include not only what the tools are and how to use but also teaching methods 

within agricultural mechanics to reduce teacher physiological stress. With reduced 
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physiological stress on beginning teachers with more experience, we would likely see 

less stress associated with agricultural mechanics instruction, and less teacher attrition 

from stress.      

Teachers within the research project were completing small agricultural 

mechanics projects with very few students assigned to them. These same teachers will be 

completing larger, more complex projects with full size classes, increasing all of the 

difficulty related to agricultural mechanics teaching. It would seem logical, as all of these 

items such as increased class size, increased project complexity and removal of a 

structured environment these teachers who are all already stressed will face an even 

greater level of stress.  

 

 
Figure 2. Model of Lazarus’s Theory of Psychological Stress 
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Research Question Two 

 

Summary of Findings  

Research question two sought to measure the perceived comfort level of treatment 

preservice teachers’ vs non-treatment preservice teachers? Research question two was 

answered from the perspective of the teacher: on a scale from 1 = Strongly Disagree, 2= 

Disagree, 3 = Neutral, 4=Agree, and 5 = Strongly Agree (Control, M = 2.87,  SD = 1.12, 

Treatment, M = 3.28,  SD = 1.60) The data were interval in nature; construct summated 

mean scores, median, mode, variance, standard deviation, and range were reported for 

preservice teachers within questions two. Teacher perceived effectiveness were measured 

utilizing an instrument (Peterson, Wahlquist, & Bone, 2000) previous developed for a 

similar population.  

 

Conclusions 

On average, participants were not comfortable leading their classmates in project 

construction; participants’ overall perceived comfort levels were in the disagree to 

neutral categories when asked if they were confident concerning their teaching ability. In 

a specific instance, one of the treatment participants rated their comfort as a zero after 

building the project, ahead of time with a University instructor.  

All teachers, both treatment and control, lacked confidence in carrying out their 

assigned teacher roles. Anderson (2010) found teachers with little or low confidence do 

not succeed consistently within the confines of the classroom. The Lazarus Model (1991) 

shows this to be true as well, participants who are within the confinement of the 
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preservice teacher program are provided with a structure to assist with accountability, 

problem focused coping, emotion focused coping and future expectancy in hopes of 

accomplishing progression through the threat.  The treatment group constructed their 

projects prior to teaching their students utilizing all tools and supplies, yet despite their 

experience, those teachers showed a lack of confidence similar to those who had not been 

exposed to the project prior to teaching.  

Skills within the agricultural mechanics laboratory are visibly and easily assessed 

as either an individual can accomplish the task or they fail to accomplish the task. These 

skills and tasks within the laboratory such as using a cutting torch, or similar tools have 

very tangible assessments. An individual can either use them or not, it's not something 

you can stumble through and just find your way, 

Increasing the agricultural mechanics time in the laboratory and exposure to tools, 

skills and processes would be recommended. Similarly, Rasty, Anderson, & Paulsen 

(2017) found that teachers are more effective when the agricultural mechanics educator is 

exposed more courses over their lifetime. 

 

Implications 

Within this class, students are asked to develop their agricultural mechanics skills, 

teach classmates agricultural mechanics skills, and supervise classmates applying skills in 

constructing a small project. University personnel should consider adding a prior 

agricultural mechanics skill class in order to spend more time in teaching students how to 

teach skills and supervise student project construction. Educators accomplish skill 

development in a variety of teaching methods, however once students must put a variety 
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of skills together to create a project, educators must scaffold the project construction 

portion (Schumacher & Johnson, 1990). Once students accomplish the use a cutting 

torch, for example, they may not necessarily know how to teach how to use a cutting 

torch. 

Teachers need to be confident in the subject matter they are teaching, not matter 

the content educators should prepare and possess a level of confidence that would allow 

them to educate their students. While these teachers were within small groups with peers 

they had self-perceived confidence issues. As these students progress they will be 

teaching the same content matter to classes of 25 or more students in a short amount of 

time. Confidence in content needs to be built to better prepare our teachers, which in turn 

will aid in their retention. These skills were directly modeled to the treatment group; 

however, the treatment group did not have significantly different results than the control. 

Some of the participants indicated lack of experience within the content area which 

should be increased to aid in a decrease in stressor events.  

 

Research Question Three: 

Summary of Findings  

Research question three sought to determine the perceived teacher effectiveness 

level (delivery, assessment and learning environment) of treatment preservice teachers’ 

vs non-treatment preservice teachers, from student perspective? Research question three 

was answered from the perspective of the student.: on a scale from 1 = Strongly 

Disagree, 2= Disagree, 3 = Neutral, 4=Agree, and 5 = Strongly Agree The data were 

interval in nature; construct summated mean scores, median, mode, variance, standard 
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deviation, and range were reported for preservice teachers within questions three. 

Teacher perceived effectiveness were measured utilizing an instrument (Peterson, 

Wahlquist, & Bone, 2000) previous developed for a similar population. Pilot tests were 

conducted on a similar population of preservice agricultural education students and found 

to be reliable and valid. The day one treatment group delivery (M = 4.58, SD = 0.15) and 

control group delivery (M = 4.03, SD = 1.06) revealed a slightly higher delivery ranking 

in the treatment group. While the day two treatment group delivery (M = 4.48, SD = 

0.15) and control group delivery (M = 3.96, SD = 0.93) again revealed a slightly higher 

delivery ranking in the treatment group. The day one treatment group assessment (M = 

4.75, SD = 0.20) and control group assessment (M = 4.01, SD = 0.99) revealed a slightly 

higher assessment ranking in the treatment group. While the day two treatment group 

assessment (M =4.50, SD = 0.44) and control group assessment (M = 3.86, SD =1.17) ) 

again revealed a slightly higher assessment ranking in the treatment group. The day one 

treatment group learning environment (M = 4.71, SD = 0.22) and control group learning 

environment (M = 4.28, SD = 0.62) revealed a slightly higher learning environment 

ranking in the treatment group. While the day two treatment group learning environment 

(M = 4.19, SD = 1.04) and control group learning environment (M = 4.49, SD =0.47) 

revealed a slightly higher learning environment ranking in the control group. 

 

Conclusions 

The delivery portion of the teacher effectiveness model showed teachers were 

effective as perceived by the students in both the treatment and control groups, despite 
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having low comfort levels. Participants rated their classmates as being effective at their 

teaching, as to be expected from senior level pre service teachers. 

Learning environment scores did not differ between the treatment and control 

groups. Despite the attempt for instructors to create a realistic teaching scenario, the 

learning environment was impacted by support from the course instructors. Specifically, 

project construction supervision was not authentic within the research project, as 

University supervisors were in the laboratory setting, assisting with supplies, safety 

supervision, and answering questions from the peer teachers, thus creating a non-

authentic environment that will not be similar whenever they become classroom teachers. 

Treatment teachers were perceived better by their students at delivery and 

assessment as compared to the non-treatment teachers. The confines of the research 

project could also create some complication with peers wanting peers to succeed 

(Carmona, Buunk, Peiro, Rodriguez, & Bravo, 2006). These students and teachers were 

with the confines of a teacher preparation program together and spend a great deal of 

time learning to teach together bonding the students. Additionally, teachers had the 

support of teacher preparation program educators to rely on for assistance while teaching 

within the confines of this course, this will not be the case once they move forward as 

educators within a short period of time.  

The researchers collected project grades via the class construction rubric. 

However, all students scored an “A” on their projects based on the rubric. These data 

triangulate the assertion that overall teaching was effective.  

 

Implications 
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Learning environment within teacher preparation programs is created by faculty 

and staff, not just inclusive to the agricultural laboratory, but across other subjects as well 

and within teaching methods. For instance, in agricultural mechanics, the university 

faculty provides the boards, the metal materials, ensures the welders are functional, etc. 

Whereas when participants become high school teachers, they will have to provide all 

these things for their students. Participants will have to be prepared enough to have all the 

materials ready before the coursework starts for the next day. 

Modeling is a desired behavior and important for agricultural mechanics 

education it is also an effective teaching tool for skill development. Stringham & Swan 

(2012) asserted the integration of modeling to teach agricultural mechanics skills which 

could be dangerous, burdensome or costly could be the solution.  

Power tool skills do not equate to project construction skills, and teaching tool 

usage successfully is a portion of project construction, but not equivalent to project 

construction. Blackburn, Robinson, & Lamm (2014) stated innovative students are able to 

solve complex problems more completely within agricultural mechanics. Once the skill 

are taught, then the application of those skills begin in a supervised environment until 

mastery has been accomplished. These discreet skills should not be lumped together in 

research on teaching stress in the agricultural mechanics laboratory.  

Teachers within the study overall found a way to teach their students effectively, 

overall projects completed received an overall rating of “A”. Students throughout the 

ratings of their teachers rated their teachers were effective. As indicated above the 

participants are all within a student teaching cohort and could desire to see their peers 

succeed. Although the teachers were rated as doing an effective job at teaching their 
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students the question must be asked at what cost? The teachers perceive themselves as 

not doing a good job and having low comfort levels while teaching, yet somehow, they 

are succeeding overall. Prepared or unprepared teachers navigated through their specific 

challenges to be rated well by their students. These teachers were all set up for success, 

they had plans, bill of materials and cut lists for their projects so preparation was 

completed, a step the teachers will have to complete on their own once graduated and 

teacher educators in a few short months. Additionally, the higher scores could likely be a 

part of the teachers’ backgrounds, which were senior teacher education students enrolled 

in a teacher prep program at a land grant university. The teacher preparation program has 

created the environment of proven successful teacher educators in past graduates.  The 

unique environment of teaching within the agricultural mechanics laboratory does create 

a number of complex issues, teachers and students must learn to manage in order to be 

successful within this learning environment.  

 

Research Question Four: 

 

Summary of Findings  

Research question four sought to determine to what extent does treatment, days, and 

interaction of treatment times days explain variation in physiological stress, perceived 

comfort and teacher effectiveness.  Research question four was answered from the 

perspective of the student and teacher. The data were interval in nature; construct 

summated mean scores, median, mode, variance, standard deviation, and range were 
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reported for preservice teachers within questions three. Teacher perceived effectiveness 

were measured utilizing an instrument (Peterson, Wahlquist, & Bone, 2000) previous 

developed for a similar population. Pilot tests were conducted on a similar population of 

preservice agricultural education students and found to be reliable and valid. 

For teaching delivery, differences in treatment, days, and treatment*days 

explained a significant portion of variance. Researchers failed to reject the null 

hypotheses for individual variables of treatment, and treatment*day factors did not 

account for significant proportions of variance in the model. Researchers detected a large 

effect size for the treatment vs. control, a small effect size for days, and no effect size for 

interaction * day.  

For Assessment, the overall model explained a significant portion of variance. 

Researchers failed to reject the null hypotheses for individual variables of treatment, day, 

and treatment*day factors did not account for significant proportions of variance in the 

model (see table 4.9). Researchers detected a large effect size for the treatment vs. 

control, a medium effect size for days, and no effect size for interaction * day. 

For perceived comfort, the overall model explained a significant portion of 

variance. Researchers failed to reject the null hypotheses for individual variables of 

treatment, day, and treatment*day factors did not account for significant proportions of 

variance in the model. Researchers detected a medium effect size for the treatment vs. 

control, a large effect size for days, and a medium effect size for interaction * day. 

For heart rate low, the overall model explained a significant portion of variance. 

Researchers failed to reject the null hypotheses for individual variables of treatment, day, 

and treatment*day factors did not account for significant proportions of variance in the 
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model Researchers detected a medium effect size for the treatment vs. control, no effect 

size for days, and a small effect size for interaction * day. 

For heart rate average, the overall model explained a significant portion of 

variance. Researchers failed to reject the null hypotheses for individual variables of 

treatment, day, and treatment*day factors did not account for significant proportions of 

variance in the model Researchers detected no effect size for the treatment vs. control, a 

small effect size for days, and a large effect size for interaction * day. 

For heart rate high, researchers failed to reject the null hypothesis, as the overall 

model did not account for a significant portion of variance. Researchers failed to reject 

the null hypotheses for individual variables of treatment, day and treatment*day factors 

did not account for significant proportions of variance in the model. Researchers detected 

a small effect size for the treatment vs. control, a medium effect size for days, and a large 

effect size for interaction * day. 

For stress response, researchers failed to reject the null hypothesis, as the overall 

model did not account for a significant portion of variance. Researchers failed to reject 

the null hypotheses for individual variables of treatment, day, and treatment*day factors 

did not account for significant proportions of variance in the model. Researchers detected 

a medium effect size for the treatment vs. control, a large effect size for days, and a small 

effect size for interaction * day. 

For steps, researchers failed to reject the null hypothesis, as the overall model did 

not account for a significant portion of variance. Researchers failed to reject the null 

hypotheses for individual variables of treatment, day and treatment*day factors did not 
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account for significant proportions of variance in the model. Researchers detected a small 

effect size for the treatment vs. control, no effect size for days, and a small effect size for 

interaction * day. 

 

Conclusions 

The treatment accounted for large differences in teaching delivery and 

assessment; medium differences in learning environment, perceived comfort, heart rate 

low (control was lower), and stress response; and a small effect size in heart rate high 

(treatment higher day one, control higher day two), and steps. Researchers concluded the 

treatment of modeling project construction for peer teachers resulted in improved 

instruction from the perspective of the students in the areas of teaching delivery and 

assessment. Teaching delivery more specifically in regard to explanations, well prepared, 

and utilization of examples. Assessment, more specifically, referred to communicating 

student performance, grading of projects and providing feedback for future improvement.  

The days accounted for a large effect size for perceived comfort, stress response, 

a  medium effect size for learning environment, assessment, heart rate high, and a small 

effect size for teaching delivery and heart rate average. Both treatment and control 

teachers felt much more comfortable and showed less stress response on day two. 

Researchers did not anticipate the proportion of variance from day one to day two within 

the treatment and control groups. The course is a semester long class and researchers 

failed to appreciate the variance within project construction days on how novice teachers 

might change with experience through the process. Project construction is difficult and 

stressful for students, but the teacher for a day assignment works in that the students can 
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manage project construction with more confidence and less stress after doing it as a part 

of this class.  

Within agricultural mechanics, project construction is new and novel, typically 

agricultural educators do not repeat projects with the same group of students. Agricultural 

educators move quickly through the confines of each course, not permitting of a lull, 

there is a steep learning curve, and removing time to build self-confidence (Torres, 

Lambert, & Tummons, 2012).The benefits of treatment time invested in construction of 

their projects prior to teaching is revealed on day two, participants which received the 

treatment, revealed their comfort, heart rate, stress response, delivery and assessment as 

lower than the control group. When referring to the work or projects the teachers were 

completing on day one of project construction students are cutting things out, measuring, 

locating the proper tools, etc. On day two students are putting projects together so 

creating a scenario where researchers would likely see higher stressor events on day two 

as opposed to day one. Researchers determined the first day of project construction is 

stressful regardless of preparation type, but teachers’ stress is reduced with experience on 

day two.  

 

Implications 

Saucier, Terry, & Schumacher (2009) recommended agricultural mechanics 

educators to seek additional development within the content area. Participants within the 

study who had completed the project had better success with their students on day two, 

researchers would like to further explore repeated project construction and lowered stress 
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response. Participants who have completed the same project a multitude of times and 

their rise or reduction in stress levels.  

Thoron, Myers, & Cody (2008) found educators experienced stress when not 

receiving the same laboratory settings they had previously experienced. Participants 

should be exposed to the University laboratory settings prior to the beginning of the 

agricultural teaching methods course. Participants were in an unfamiliar environment and 

maintained heart rates were at an elevated rate throughout day one and day two, along 

with across treatment and non-treatment groups. Encouraging familiarity with the diverse 

laboratory settings could alleviate a portion of stressor events educators are experiencing.  

 Preservice educators will be taking on the role of teacher shortly after this course, 

once they become responsible they must acknowledge the need to be able to run towards 

problems versus running from problems. These students participate in a fire extinguisher 

demonstration for example, which help students understand that it's their responsibility to 

act in loco parentis. During this demonstration, participants were obviously fearful, 

however they learned to run towards the problem. The participants all utilized the fire 

extinguisher and successfully extinguished the fire.  

Gu & Day (2007) found resiliency to be an effective method for educators to 

process through these stressful situations. Teachers within the study were rated by their 

students as delivering a quality education. Rasty, Anderson, & Paulsen (2017) found the 

more courses an agricultural mechanics educator is exposed to over a lifetime increases 

the importance of those skills to be taught effectively.  

Tummons, Langley, Reed & Paul (2016) looked specifically at females within the 

agricultural mechanics laboratory who experienced stress to the point of possessing 
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mortality concerns. Similarly, teachers amongst day one and day two continued to have 

stressor events at an elevated level, Firstbeat (2014) despite students rating their teachers 

as creating a successful learning environment.  

 

Recommendations for Practice 

 The first recommendation is directed towards teacher preparation programs. 

Agricultural education students are likely to teach agricultural mechanics as a high school 

agriculture teacher (Phipps, Osborne, Dyer, & Ball, 2008). The agricultural mechanics 

preparation curriculum should include early coursework in agricultural mechanics skill 

instruction early in the educational careers to allow the primary and secondary appraisal, 

followed by the perception of individual coping ability of the Lazarus Model (1991) to 

begin. This will allow the two-part appraisal phase to begin within the confines of being a 

student before they are asked to teach agricultural mechanics content.  

 Through the Lazarus Model (1991), we know a stress event occurs, such as requiring 

novice teachers to teach project construction. Once the event occurs, the participants 

enter the primary appraisal phase determining if it is motivationally relevant or important, 

since the course is required the students move forward with the secondary appraisal 

phase. The secondary appraisal phase which includes accountability, problem and 

emotional focused copping, and future expectancy. The first three of these is provided 

through the University system and the fourth, future expectancy is acknowledged through 

the future expectation to be required to teach project construction once obtaining an 

agricultural educator position. With all of these events combined each participant ends at 

either attrition or progression through the threat.  
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 The second recommendation is for school administrators to come up with a solution 

from a liability standpoint of lack of knowledge or control of substances used by students 

before class. Firstbeat removed some student data in response to validity issues stemming 

from self-reported substance use among participants. How are teachers to know if 

students are taking prescription or other substances prior to class? How do we teach 

preservice teachers to handle situations where their own students are under the influence 

of a substance? What is the liability of a teacher if a student has an accident under their 

supervision? This creates a multitude of safety concerns.  

 The third recommendation is for teacher preparation programs to work with students 

pursing agricultural education positions within agricultural mechanics content 

specifically to subside their fears and concerns. Data revealed University instructors or 

agricultural mechanics instructors in general should lead more in project construction 

through modeling. Those teachers who do not receive this additional training are likely to 

meet the attrition stage of the Lazarus (1991) model, exiting agricultural education.  

 The fourth recommendation is for educators to work toward identify and recruit those 

students who possess problem focused coping skills while in a stressed environment. 

These are the students who succeeded within this study, this would also align with the 

Lazarus (1991) model some individuals cope while focusing on the problem and some do 

not. While those do not could be taught as was in the case with students early in this 

course who were fearful of utilizing a fire extinguisher until taught how to use it properly. 

What is the relationship between students’ lack of problem focused coping skills and 

substance use, stress, and attrition? What internal and external pressures do students feel 

in terms of teaching agricultural mechanics and project construction in their role as 
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agriculture teacher?   

 The fifth recommendation is increase modeling to reduce teacher stress within the 

agricultural mechanics laboratory. As students are exposed to stressor events which are 

novel, they seem to become more comfortable with the items once the novelty dissipates. 

The students embraced the stress of day one and should be shown how to use problem 

focused strategies to succeed.  

The sixth recommendation is in regards specifically to project construction. 

University personnel should intentionally work with students who will be teaching 

project construction and have those teachers build their projects before they teach 

students. 

 

Recommendations for Future Research 

 Little research has been conducted on teachers within the agricultural mechanics 

project construction within teacher preparation programs. Specifically, knowledge the 

students enter the program with and knowledge student are supposed to exit the program 

with.  

 A larger population is needed, the study replicated with other groups across 

agricultural mechanics programs would allow for better transferability. While this study 

had several models that possessed significant interactions, the lack of number of 

participants across broader populations hindered the research from making accurate 

conclusions.  

 Researchers recommended replicating this study with current practicing agriculture 

teachers who are not comfortable in the agricultural mechanics laboratory and 
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alternatively certified teachers.  

 Additionally, expert teachers should be measured to determine their confidence, 

delivery, and stress levels of these items and their measured recovery (calming down of 

the body). This would provide a baseline of experts to know where teacher preparation 

program educators should be. Additionally, teachers in the 3-5-year time frame should be 

measured as this is the time agricultural educators separate from teaching. 

 
Researchers would recommend identifying teacher preparation programs with 

more required laboratory time and measure the stress level of the students and those 

programs. Exploring the dynamic of more time, more preparation and laboratory time can 

reduce the stress levels of students. 

Additionally, a comparative study of classroom subjects, such as animal science 

or horticulture versus conducting laboratory skills and agriculture mechanics. We know 

teachers are stressed when project construction within agricultural mechanics begins, 

however do these teachers experience the same stress with other subjects they are 

required to teach? 

Exploration of experienced students within agricultural mechanics should 

conducted to seek out those students who have completed a project in high school, or 

outside of the classroom environment and how those students respond to stress as 

compared to their peers. 

Identifying how much stress is skill related, safety related, project management 

related would be of value to agricultural education teacher preparation programs and 

should be further explored. 
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Researchers appreciate the experience of teachers who have been constructing 

projects with their students for years. Researchers would like to explore this experience to 

see if there is a point where educators of any experience level enter recovery mode within 

the agricultural mechanics laboratory or do expert teachers experience the same stress 

with no recovery. 
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Appendix A  

Course Syllabus 
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Participant Questionnaire- Project Evaluation Scoring Guide 
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Agricultural Education 3320 Course Syllabus - page 6 
 

 
Project Evaluation Scoring Guide 
 

Name__________________________________   Project__________________________________ 
Description Points 

possible 
Student 
Score 

Comments 

Project Planning: 
Working scaled drawings  
(minimum top, side, and end views) 
Step by step instructions 
Cut list  
Bill of materials 
Project matches plans  
Degree to which project matches original 
plans 

10 
 
 
 
 
 
 
 
 
 
 

  

Project Construction: 
Quality of workmanship 

o Quality of fit 
 

o Quality of finish or preservation 
 

o Fully functional and durable 

 
 

10 
 

10 
 

10 
 
 

  

Use of proper materials 
o Project is designed to last 

 
o Project is correctly engineered 

10 
 
 
 
 
 

  

Total 50   
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Appendix C  

Participant Questionnaire- Student Evaluation of Teacher Effectiveness Questionnaire 

 

 

Student Evaluation of Teacher Effectiveness Questionnaire  
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Appendix D  

Participant Questionnaire- Participant Journal 

Participant Journal 

Ag	Mech	Daily	Journal	
University	of	Missouri	
Name:	

Please	indicate	consumption	of	the	following	for	the	past	24	hrs.		

Alcohol	(servings	&	time	of	last	drink):	

Tobacco	(units	&	time	of	last	consumption):	

Medication	(name	&	time	of	consumption):	

Caffeine	(servings,	type,	&	time	of	last	consumption	
How	was	your	sleep	last	night	(duration	and	quality)?	

Have	you	experienced	any	events	that	you	would	describe	as	stressful	in	the	last	24	
hrs?	Please	provide	as	much	detail	as	you	are	comfortable	with.	

Please	describe	what	you	will	be	doing	in	the	AgMech	Shop	today:	

	
Please	describe	your	level	of	comfort/confidence	with	what	you	are	doing	today:	

	
0								1									2									3									4										5	

Very	Low											Moderate												Very	High	
	

Time	monitor	Placed	on	Body:	

Time	you	began	working	in	the	shop:	

Please	describe	any	notable	events	and	an	approximate	time	during	your	time	in	the	
shop:	

Tiime	you	ended	working	in	the	shop:	

Time	Monitor	was	removed	from	body:	

Other	Comments:	
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Appendix E  

Participant Questionnaire- Student Consent Form 

Student Consent Form 

Physiological Stress Within Agricultural Mechanics Teaching Methods Course  

IRB Project: 
Student Consent to Participate in a Research Study  

You are being invited to take part in a research study about the effects of stress on student 
enrolled within an Agricultural Education teaching methods course. If you volunteer to 
take part in this study, you will be one of about fourteen (14) students to do so.  

The person in charge of the study is Jeff Reed of the University Of Missouri Department 
of Agricultural Education. We hope to examine stress that results from students working 
within the confines on this course.  

The research will be conducted through the collection of an activity log (journal) and the 
physiological stress data with a heart rate monitor. Participants will be asked to wear a 
heart rate monitor during the course and lab assigned meeting times during the Spring 
and Fall 2017 semesters. Participants will also keep a log of activity during both the base 
line data collection period and class/lab time collection period. The heart rate monitor has 
two electrode pads, which attached to the chest. These monitors will be worn at all times 
during the course and lab assigned meeting time of the Spring and Fall 2017 semesters, 
except during showering and swimming. There is a possibility for a slight irritation to 
occur where the electrodes are placed. It is important to inform the researchers if this 
occurs. Cleaning the area which the electrodes are placed typically prevents this from 
occurring.  

The information gathered from this study may be reported in academic articles or papers. 
To the best of our knowledge, the things you will be doing have no more risk of harm 
than you would experience in everyday life. For your participation in this study you will 
receive the wellness data from the heart rate monitors. Additionally, your willingness to 
take part may help society, as a whole better understand this research topic.  

If you decide to take part in this study, it should be because you really want to volunteer. 
There are no costs associated with taking part in this study and you can terminate your 
participation at any time. You will still keep the benefits and rights you had before 
volunteering; you will not be treated differently if you decide to stop taking part in this 
study.  

You will not lose any benefits or rights you would normally have if you choose not to 
volunteer. If you choose not to participate, you will not be included in the analysis. The 
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research team may need to withdraw you from the study. This may occur if you are not 
able to follow the directions they give you or if they find that your being in the study is 
more risk than benefit to you.  

We will make every effort to keep private all research records that identify you to the 
extent allowed by law. Participants will only be identified by an assigned code in 
research documents. The code list will be securely maintained in a separate, unconnected 
location. Your information will be combined with information from other participants 
taking part in this study. When we write about the study to share with other researchers, 
we will write about the combined information we have gathered. You will not be 
personally identified in these written materials. We may publish the results of the study; 
however, we will keep your name and other identifying information private.  

The research team will also be utilizing the existing video security system to monitor any 
stressor events which may occur during the semester. The video will allow the team to 
see specifically what item/skill you were performing if a stressful event occurs. The 
security system is established throughout the building and maintained on a secure 
University of Missouri server.  

There are risks to most studies and it must be discussed along with protections. We will 
make every effort to prevent anyone who is not on the research team from knowing you 
gave us information, or what the information is. Only Dr. Ball and Jeff Reed will have 
access to identifying information connecting your name to the data collected. All data 
will be kept in a locked cabinet or password protected computer file for seven years after 
the study is closed. At that time, materials will be destroyed.  

Before you decide whether to accept this invitation to take part in this study, please ask 
any questions that might come to mind immediately. Later, if you have questions, 
suggestions, concerns, or complaints about this study, you can contact the principal 
investigator, Jeff Reed or his advisor Dr. Anna Ball at 573-882-7451. If you have 
questions about your rights as a volunteer in this research, contact the staff in the Office 
of Research Campus Institutional Review Board at the University of Missouri at 573-
882- 9585.  

 

 

Signature of person agreeing to take part in the study Date 

_____________________________________________  

Printed name of person agreeing to take part in the study  
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Appendix F  

Participant Questionnaire- Recruitment Letter 

Recruitment Letter 

Physiological	Stress	Within	Agricultural	Mechanics	Teaching	Methods	Course		

	

IRB	Project:		

	

	

Dear	[First	Name],	

	

	

You	have	been	purposively	selected	as	a	student	enrolled	within	an	agricultural	mechanics	
teaching	methods	course	to	participate	in	a	research	study	titled,	Physiological	Stress	Within	
Preservice	Agricultural	Mechanics	Teaching	Methods	Course.	Your	participation	in	this	study	is	
entirely	voluntary	and	you	can	withdraw	at	any	time.	

	

If	you	are	interested	in	participating,	the	researchers	will	provide	additional	information.		Before	
you	decide	whether	to	accept	this	invitation	to	take	part	in	this	study,	please	ask	any	questions	
that	might	come	to	mind	immediately.		Later,	if	you	have	questions,	suggestions,	concerns,	or	
complaints	about	this	study,	you	can	contact	the	principal	investigator,	Jeff	Reed	at	573-882-
7451	or	my	advisor	Dr.	Anna	Ball	at	ballan@missouri.edu.		If	you	have	questions	about	your	
rights	as	a	volunteer	in	this	research,	contact	the	staff	in	the	Office	of	Research	Campus	
Institutional	Review	Board	at	the	University	of	Missouri	at	573-882-	9585.			

	

Thanks	for	your	consideration!	

	

Jeff	Reed	

Primary	Investigator	
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Appendix G  

Participant Questionnaire- SAS Outputs 
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Teaching Delivery 11:29 Thursday, March 25, 2021 1

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 30
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Teaching Delivery 11:29 Thursday, March 25, 2021 2

The GLM Procedure

Dependent Variable: Teaching_Delivery   Teaching_Delivery

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 16 15.03576482 0.93973530 5.06 0.0026

Error 13 2.41606518 0.18585117

Corrected Total 29 17.45183000

R-Square Coeff Var Root MSE Teaching_Delivery Mean

0.861558 10.15080 0.431105 4.247000

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 2.10233625 2.10233625 11.31 0.0051

Day 1 0.05547000 0.05547000 0.30 0.5941

Day*Treatment 1 0.00081482 0.00081482 0.00 0.9482

Case(Treatment) 13 12.87714375 0.99054952 5.33 0.0025

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 2.10233625 2.10233625 11.31 0.0051

Day 1 0.05612149 0.05612149 0.30 0.5920

Day*Treatment 1 0.00081482 0.00081482 0.00 0.9482

Case(Treatment) 13 12.87714375 0.99054952 5.33 0.0025

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 2.10233625 2.10233625 2.12 0.1689
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Teaching Delivery 11:29 Thursday, March 25, 2021 3

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
Teaching_Delivery

LSMEAN Pr > |t|

0 4.53000000 0.1689

1 3.99937500
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Teaching Delivery 11:29 Thursday, March 25, 2021 4

The GLM Procedure
Least Squares Means
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Learning Environment 11:29 Thursday, March 25, 2021 5

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 30
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Learning Environment 11:29 Thursday, March 25, 2021 6

The GLM Procedure

Dependent Variable: Learning_Environment   Learning_Environment

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 16 11.80169429 0.73760589 6.89 0.0006

Error 13 1.39098571 0.10699890

Corrected Total 29 13.19268000

R-Square Coeff Var Root MSE Learning_Environment Mean

0.894564 7.420755 0.327107 4.408000

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 0.98213357 0.98213357 9.18 0.0097

Day 1 0.15265333 0.15265333 1.43 0.2536

Day*Treatment 1 0.03366095 0.03366095 0.31 0.5844

Case(Treatment) 13 10.63324643 0.81794203 7.64 0.0004

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 0.98213357 0.98213357 9.18 0.0097

Day 1 0.16166095 0.16166095 1.51 0.2408

Day*Treatment 1 0.03366095 0.03366095 0.31 0.5844

Case(Treatment) 13 10.63324643 0.81794203 7.64 0.0004

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 0.98213357 0.98213357 1.20 0.2931
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Learning Environment 11:29 Thursday, March 25, 2021 7

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
Learning_Environment

LSMEAN Pr > |t|

0 4.60142857 0.2931

1 4.23875000
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Learning Environment 11:29 Thursday, March 25, 2021 8

The GLM Procedure
Least Squares Means
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Assessment 11:29 Thursday, March 25, 2021 9

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 30
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Assessment 11:29 Thursday, March 25, 2021 10

The GLM Procedure

Dependent Variable: Assessment   Assessment

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 16 17.38314054 1.08644628 3.16 0.0211

Error 13 4.47232946 0.34402534

Corrected Total 29 21.85547000

R-Square Coeff Var Root MSE Assessment Mean

0.795368 13.76524 0.586537 4.261000

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 3.60195482 3.60195482 10.47 0.0065

Day 1 0.28616333 0.28616333 0.83 0.3784

Day*Treatment 1 0.01665720 0.01665720 0.05 0.8293

Case(Treatment) 13 13.47836518 1.03679732 3.01 0.0284

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 3.60195482 3.60195482 10.47 0.0065

Day 1 0.29415054 0.29415054 0.86 0.3720

Day*Treatment 1 0.01665720 0.01665720 0.05 0.8293

Case(Treatment) 13 13.47836518 1.03679732 3.01 0.0284

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 3.60195482 3.60195482 3.47 0.0851
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Assessment 11:29 Thursday, March 25, 2021 11

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
Assessment

LSMEAN Pr > |t|

0 4.63142857 0.0851

1 3.93687500
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Assessment 11:29 Thursday, March 25, 2021 12

The GLM Procedure
Least Squares Means
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Perceived Comfort 11:29 Thursday, March 25, 2021 13

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 30
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Perceived Comfort 11:29 Thursday, March 25, 2021 14

The GLM Procedure

Dependent Variable: Perceived_comfort   Perceived_comfort

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 16 49.07202381 3.06700149 9.28 0.0001

Error 13 4.29464286 0.33035714

Corrected Total 29 53.36666667

R-Square Coeff Var Root MSE Perceived_comfort Mean

0.919526 17.77630 0.574767 3.233333

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 3.00059524 3.00059524 9.08 0.0100

Day 1 0.83333333 0.83333333 2.52 0.1362

Day*Treatment 1 0.37202381 0.37202381 1.13 0.3079

Case(Treatment) 13 44.86607143 3.45123626 10.45 <.0001

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 3.00059524 3.00059524 9.08 0.0100

Day 1 0.90535714 0.90535714 2.74 0.1218

Day*Treatment 1 0.37202381 0.37202381 1.13 0.3079

Case(Treatment) 13 44.86607143 3.45123626 10.45 <.0001

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 3.00059524 3.00059524 0.87 0.3681
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Perceived Comfort 11:29 Thursday, March 25, 2021 15

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
Perceived_comfort

LSMEAN Pr > |t|

0 3.57142857 0.3681

1 2.93750000
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Perceived Comfort 11:29 Thursday, March 25, 2021 16

The GLM Procedure
Least Squares Means
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HR Low 11:29 Thursday, March 25, 2021 17

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 19
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HR Low 11:29 Thursday, March 25, 2021 18

The GLM Procedure

Dependent Variable: HR_low   HR_low

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 12 1443.792982 120.316082 8.14 0.0087

Error 6 88.733333 14.788889

Corrected Total 18 1532.526316

R-Square Coeff Var Root MSE HR_low Mean

0.942100 4.940299 3.845632 77.84211

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 27.895363 27.895363 1.89 0.2187

Day 1 40.312771 40.312771 2.73 0.1498

Day*Treatment 1 12.734848 12.734848 0.86 0.3892

Case(Treatment) 9 1362.850000 151.427778 10.24 0.0052

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 11.211075 11.211075 0.76 0.4174

Day 1 0.266667 0.266667 0.02 0.8976

Day*Treatment 1 3.266667 3.266667 0.22 0.6550

Case(Treatment) 9 1362.850000 151.427778 10.24 0.0052

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 11.21107456 11.21107456 0.07 0.7917
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HR Low 11:29 Thursday, March 25, 2021 19

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
HR_low

LSMEAN Pr > |t|

0 79.4166667 0.7917

1 77.7142857
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HR Low 11:29 Thursday, March 25, 2021 20

The GLM Procedure
Least Squares Means
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HR Average 11:29 Thursday, March 25, 2021 21

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 19
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HR Average 11:29 Thursday, March 25, 2021 22

The GLM Procedure

Dependent Variable: HR_avg   HR_avg

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 12 1155.157895 96.263158 4.98 0.0300

Error 6 116.000000 19.333333

Corrected Total 18 1271.157895

R-Square Coeff Var Root MSE HR_avg Mean

0.908745 4.570153 4.396969 96.21053

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 9.634085 9.634085 0.50 0.5067

Day 1 27.705628 27.705628 1.43 0.2764

Day*Treatment 1 16.734848 16.734848 0.87 0.3881

Case(Treatment) 9 1101.083333 122.342593 6.33 0.0179

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 0.241776 0.241776 0.01 0.9146

Day 1 3.750000 3.750000 0.19 0.6751

Day*Treatment 1 33.750000 33.750000 1.75 0.2346

Case(Treatment) 9 1101.083333 122.342593 6.33 0.0179

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 0.24177632 0.24177632 0.00 0.9655
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HR Average 11:29 Thursday, March 25, 2021 23

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
HR_avg

LSMEAN Pr > |t|

0 97.2500000 0.9655

1 97.0000000
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HR Average 11:29 Thursday, March 25, 2021 24

The GLM Procedure
Least Squares Means
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HR High 11:29 Thursday, March 25, 2021 25

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 19
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HR High 11:29 Thursday, March 25, 2021 26

The GLM Procedure

Dependent Variable: HR_High   HR_High

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 12 618.557895 51.546491 0.64 0.7592

Error 6 482.600000 80.433333

Corrected Total 18 1101.157895

R-Square Coeff Var Root MSE HR_High Mean

0.561734 7.244932 8.968463 123.7895

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 1.3840852 1.3840852 0.02 0.8999

Day 1 3.2738095 3.2738095 0.04 0.8468

Day*Treatment 1 110.9166667 110.9166667 1.38 0.2848

Case(Treatment) 9 502.9833333 55.8870370 0.69 0.7010

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 18.3601974 18.3601974 0.23 0.6497

Day 1 38.4000000 38.4000000 0.48 0.5154

Day*Treatment 1 126.1500000 126.1500000 1.57 0.2570

Case(Treatment) 9 502.9833333 55.8870370 0.69 0.7010

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 18.36019737 18.36019737 0.33 0.5806
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HR High 11:29 Thursday, March 25, 2021 27

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
HR_High
LSMEAN Pr > |t|

0 122.750000 0.5806

1 124.928571
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HR High 11:29 Thursday, March 25, 2021 28

The GLM Procedure
Least Squares Means
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Stress Response 11:29 Thursday, March 25, 2021 29

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 19
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Stress Response 11:29 Thursday, March 25, 2021 30

The GLM Procedure

Dependent Variable: StressResp   StressResp

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 12 2402.898246 200.241520 0.81 0.6474

Error 6 1489.733333 248.288889

Corrected Total 18 3892.631579

R-Square Coeff Var Root MSE StressResp Mean

0.617294 22.64648 15.75719 69.57895

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 218.107769 218.107769 0.88 0.3848

Day 1 675.432900 675.432900 2.72 0.1502

Day*Treatment 1 93.340909 93.340909 0.38 0.5623

Case(Treatment) 9 1416.016667 157.335185 0.63 0.7418

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 132.171601 132.171601 0.53 0.4931

Day 1 288.204167 288.204167 1.16 0.3227

Day*Treatment 1 44.204167 44.204167 0.18 0.6878

Case(Treatment) 9 1416.016667 157.335185 0.63 0.7418

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 132.1716009 132.1716009 0.84 0.3833
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Stress Response 11:29 Thursday, March 25, 2021 31

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment
StressResp

LSMEAN Pr > |t|

0 65.0833333 0.3833

1 70.9285714
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Stress Response 11:29 Thursday, March 25, 2021 32

The GLM Procedure
Least Squares Means
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Steps 11:29 Thursday, March 25, 2021 33

The GLM Procedure

Class Level Information

Class Levels Values

Case 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Day 2 1 2

Treatment 2 0 1

Number of Observations Read 30

Number of Observations Used 19
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Steps 11:29 Thursday, March 25, 2021 34

The GLM Procedure

Dependent Variable: Steps   Steps

Source DF
Sum of

Squares Mean Square F Value Pr > F

Model 12 339428.9263 28285.7439 1.12 0.4703

Error 6 151567.6000 25261.2667

Corrected Total 18 490996.5263

R-Square Coeff Var Root MSE Steps Mean

0.691306 37.58801 158.9379 422.8421

Source DF Type I SS Mean Square F Value Pr > F

Treatment 1 5567.8954 5567.8954 0.22 0.6553

Day 1 3303.0400 3303.0400 0.13 0.7300

Day*Treatment 1 2375.7576 2375.7576 0.09 0.7695

Case(Treatment) 9 328182.2333 36464.6926 1.44 0.3377

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 4661.7632 4661.7632 0.18 0.6825

Day 1 258.3375 258.3375 0.01 0.9227

Day*Treatment 1 2673.3375 2673.3375 0.11 0.7560

Case(Treatment) 9 328182.2333 36464.6926 1.44 0.3377

Tests of Hypotheses Using the Type III MS for Case(Treatment)
as an Error Term

Source DF Type III SS Mean Square F Value Pr > F

Treatment 1 4661.763158 4661.763158 0.13 0.7289
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Steps 11:29 Thursday, March 25, 2021 35

The GLM Procedure
Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for Case(Treatment) as an Error Term

H0:LSMean1=LSMean2

Treatment Steps LSMEAN Pr > |t|

0 407.000000 0.7289

1 441.714286
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Steps 11:29 Thursday, March 25, 2021 36

The GLM Procedure
Least Squares Means
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