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The Effect of a Teaching in a Laboratory Setting Course on Pre-Service Teacher Self-Efficacy

Introduction
School-based agricultural education (SBAE) is facing a shortage of qualified agriculture teachers (Smith, Lawver, & Foster, 2018). It has been found that the self-efficacy of teachers is critical for teacher retention (Knobloch, 2001). McKim and Velez (2017) proposed that preservice teacher coursework is one of the elements that SBAE teacher self-efficacy is dependent upon. Agriculture teachers teach a variety of courses in many different settings, including, in the classroom and laboratory. The amount of hands-on experiences that preservice agriculture teachers have varies greatly (Houck & Kitchel, 2010). It is essential that we not only prepare students to teach these hands-on concepts but that we also ensure that they have the confidence to teach these skills. The purpose of this quantitative study was to determine the effects of a laboratory practices course on preservice teacher’s self-efficacy when teaching in a laboratory setting. The following research objectives guided this study: 1) determine the self-efficacy levels of University of Florida pre-service teachers on agriculture knowledge and skills, student motivation, and classroom management and 2) determine the effect of a laboratory practices in teaching agricultural education course on preservice teacher’s self-efficacy. 
Theoretical Framework
This study utilized Bandura’s (1977b) self-efficacy theory. This theory evolved from Bandura’s social learning theory (Bandura, 1997a). Bandura’s social learning theory, the learning can be broken down into 3 main components: 1) previous behavior, 2) the environment, and 3) the personal characteristics of the individual. Furthermore, Bandura defined self-efficacy as “people’s judgements of their capabilities to organize and execute courses of action required to attain designated types of performances” (Bandura, 1986, p. 391). Bandura believed that behavior is altered by experiences. Specifically, Bandura outlines four experiences, including; mastery, vicarious, social persuasion, and physiological and emotional states. 
Methods
The accessible population for this study consisted of students (n = 15) enrolled in a laboratory practices in teaching agricultural education course in the spring of 2018. The instrument used in this study was adapted from the teachers’ sense of efficacy scale (Tschannen-Moran & Woolfolk, 2001). This instrument consisted of 38 questions. This instrument was broken down into two main sections that consisted of (1) agricultural knowledge and skills and (2) classroom management and student motivation. The construct validity of this instrument was determined by a review from industry professionals that consisted of faculty members and graduate students in agricultural education at the University of Florida. This study consisted of a pre-test and post-test of this instrument. The pre-test was given on the first day of the course, and the post-test was given on the last day of the course. Data were analyzed using descriptive statistics to observe frequencies. 
Results 
Due to page limitations, not all of the 38 statements are included until results are presented. Table 1presents results for student self-efficacy levels of classroom management and student motivation. Table 2 presents student self-efficacy levels of agricultural knowledge and skills. 
Table 1
Self-efficacy of classroom management and student motivation (N = 15) 
	Statement
	SD
%
	D
%
	N
%
	A
%
	SA
%

	How much can you do to monitor safety practices on a swine farm?  
	13.3
	6.7
	46.7
	20.0
	13.3

	
	0
	0
	6.7
	40.0
	53.3

	How much can you do to control disruptive behavior when working in a laboratory setting?
	6.7
	6.7
	33.3
	40.0
	13.3

	
	0
	6.7
	6.7
	33.3
	53.3

	How much can you do to motivate students to become good welders?
	46.7
	20.0
	33.3
	0
	0

	
	0
	0
	40.0
	46.7
	13.3

	How well can you ensure safety when a student is using the school’s tractor?
	33.3
	13.3
	26.7
	20.0
	6.7

	
	0
	6.7
	13.3
	26.7
	53.3

	How much can you gauge a student’s comprehension of biotechnology practices that have been taught?
	15.9
	35.9
	20
	28.2
	0

	
	0
	6.7
	20.0
	40.0
	33.3

	Note. N = nothing, V = very little, S = some influence, Q = quite a bit, G = a great deal. The first row shows pre-test scores and the second row shows the post-test scores.



Table 2
Self-efficacy of agricultural knowledge and skills (N = 15) 
	Statement
	SD
%
	D
%
	N
%
	A
%
	SA
%

	I am knowledgeable about how to clip needle teeth on swine.
	73.3
	13.3
	6.7
	6.7
	0

	
	0
	0
	0
	40.0
	60.0

	I can connect the science of electricity with the practical application.
	60.0
	20.0
	6.7
	6.7
	6.7

	
	0
	0
	26.7
	40.0
	33.3

	I can apply biotechnology concepts to agricultural 
practices.
	33.3
	20.0
	33.3
	13.3
	0

	
	0
	0
	0
	40.0
	40.0

	I am knowledgeable about basic electrical skills.
	73.3
	13.3
	6.7
	6.7
	0

	
	0
	6.7
	13.3
	46.7
	33.3

	I can effectively operate a tractor.
	40.0
	13.3
	13.3
	26.7
	6.7

	
	0
	6.7
	20.0
	40.0
	33.3

	Note. SD = strongly disagree, D = disagree, N = neither agree nor disagree, A = agree, SA = strongly agree. The first row shows pre-test scores and the second row shows the post-test scores. 



Conclusions & Recommendations
The purpose of this study was to access self-efficacy levels of students in a laboratory practices in agricultural education course. The 15 students in this course began with relatively low self-efficacy scores. Self-efficacy scores in each of the areas increased. If agriculture teacher educators are going to prepare confident agriculture teachers, self-efficacy needs to be considered. With agricultural education gaining preservice teachers with varying degrees of hands-on agricultural training, increasing self-efficacy in these hands-on activities is essential. This course achieved the goal of increasing self-efficacy of preservice agriculture teachers. These teachers will be more likely to teach skills-based curriculum having higher self-efficacy scores. This will create agriculture teachers who feel confident in teaching in a laboratory setting. Recommendations for further research include accessing self-efficacy of preservice agriculture teachers in other courses and following up with the individuals when they begin to teach agriculture to see if their self-efficacy levels have continued to increase. 
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