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The Impact of a Course in Agricultural Laboratories on Preservice Teachers’ Level of Comfort in Laboratory Settings

Introduction/Theoretical Framework
Learning is defined as “the creation of knowledge through a conscious and reflective transformation of experience” (Phipps, Osborne, Dyer, & Ball, 2008, p. 533). In agricultural education, laboratories are a vital component of the teaching-learning program for education (Newcomb, McCracken, Warmbrod, & Whittington, 2004). In order to maximize student learning in these settings, agriculture teachers must be able to teach effectively outside of the traditional classroom. Several universities offer courses in laboratory teaching; therefore, it is important to determine the effect of these courses. The purpose of this study was to describe the impact of a preservice teacher education course focusing on teaching methods in agricultural laboratories on students’ level of comfort in and perceptions in preparation for teaching. 

Methodology
This study was guided by the theory of situated learning. Situated learning in agricultural laboratories can give preservice teachers an opportunity to become better equipped to teach secondary school students the skills and practices necessary for working in those laboratories (Anderson, Reder, & Simon, 1996). A descriptive survey design was utilized to understand the impact a situated learning course using agricultural laboratories had on preservice teachers’ level of comfort in specific agricultural laboratories. The population was preservice teachers at [University] enrolled in the Laboratory Practices in Teaching Agricultural Education course (N = 15). The course objective was to provide students with experiences in agricultural laboratories through engaged time with technical and pedagogical content. Technical areas included: agriscience, biotechnology, environmental, welding, wood construction, electricity, nursery, food science, meat science, technology, land laboratory, dairy production, and veterinary techniques. 

Students supplied their information before the class began and after the class had concluded via an electronic survey which was compiled by the researchers through adaptation of previously developed surveys (Myers, Thoron, & Thompson, 2009; Shoulders & Myers, 2012). The survey included a five-point Likert-type scale that asked students to indicate their level of comfort regarding teaching in 16 specific laboratory settings. Item choices ranged from “very uncomfortable” to “very comfortable”. Students also responded to items regarding their perceptions regarding the use of agricultural laboratories during early field experiences. 

Eleven (73.3%) and nine (60%) students completed the pretest and posttest, respectively. Only students whom completed both the pretest and posttest were included in the findings. Efforts to increase response rates on both surveys included multiple electronic contacts followed by face-to-face contacts. Seven students supplied completed pretests and posttests, leading to an overall response rate of 46.7%.  Therefore, these results may be generalized beyond the participants.

Results
The study’s first objective was to determine the change in level of preservice teachers’ comfort, before and after the course, on teaching in 16 different laboratory settings. Respondents displayed an increase in level of comfort from pretest to posttest in teaching in the apiary (pre M  = 2.00, SD = 1.73, post M = 2.71, SD = 1.50), food science laboratory (pre M = 3.29, SD = 1.38, post M = 4.57, SD = 0.53), garden (pre M = 3.86, SD = 1.07, post M = 4.43, SD = 0.79), landscaping area (pre M = 2.86, SD = 1.46, post M = 3.00, SD = 1.15), livestock/equine facility (pre M = 3.57, SD = 1.18, post M = 3.86, SD = 1.68), meats laboratory (pre M = 2.86, SD = 1.57, post M = 3.57, SD = 1.51), and mechanics/carpentry/welding facility (pre M = 2.57, SD = 1.62, post M = 3.43, SD = 1.40). Respondents displayed a decrease in level of comfort when teaching in the aquaculture tank/pond (pre M = 3.00, SD = 1.73, post M = 2.71, SD = 1.50), field crops (pre M = 3.43, SD = 1.51, post M = 2.86, SD = 1.57), forestry plot (pre M = 3.29, SD = 1.50, post M = 3.00, SD = 1.73), greenhouse (pre M = 3.86, SD = 1.07, post M = 3.71, SD = 1.60), nursery/orchard/grove (pre M = 3.29, SD = 1.60, post M = 3.14, SD = 1.35), small animal/veterinary laboratory (pre M = 4.29, SD = 1.50, post M = 3.57, SD = 1.51), turf grass management area (pre M = 2.71, SD = 1.38, post M = 2.29, SD = 1.11), vineyard (pre M = 2.86, SD = 1.57, post M = 2.43, SD = 1.27).

The study’s second objective was to determine the change in preservice teachers’ perceptions, pre and post laboratory course, of teacher preparation for teaching in laboratories. Respondents’ perceptions reflected increased agreement after the laboratory course for the statements, “When placing student teachers, teacher preparation programs should expect cooperating teachers to model teaching in agricultural laboratories”, (pre M = 4.71, SD = 1.73, post M = 4.86, SD = 0.38)  and, “Teacher preparation programs should require that students conduct their early field experience program prior to student teaching with a teacher who integrates agricultural laboratories into instruction” (pre M = 4.43, SD = 1.73, post M = 4.71, 0.49). Also, preservice teachers’ responses indicated increased levels of agreement toward the statement, “I feel prepared to teach in agricultural laboratories (pre M = 3.29, SD = 1.11, post M = 4.14, SD = 0.69)” increased after the laboratory course from neither agree nor disagree towards agree.

Conclusions/Implications/Recommendations
Situated learning was the theory that guided this study. The results conclude that the theory of situated learning is not always supported by the findings. Results from objective one showed that preservice teachers’ perceptions shifted from “neither agree nor disagree” towards “agree” for the choice, “I feel prepared to teach in agricultural laboratories (pre M = 3.29, SD = 1.11, post M = 4.14, SD = 0.69).” Although preservice teachers felt more prepared to teach in the laboratories in general, the results of objective one indicate there was no direct connection between facilities they visited in the laboratories class and those they felt more or less comfortable about. For example, students visited facilities related to eight specific laboratory settings and their level of comfort decreased in three. Also, students did not visit facilities related to eight of the laboratory settings and their level of comfort increased for three. The theory of situated learning discusses that much of what is learned is specific to the environment in which it is learned; however, based on the results, guided experience in specific facilities did not always positively impact preservice teachers’ level of comfort in these laboratories.  

Based on the results of this study, it would be beneficial for further research to be conducted. Experimental studies examining the impact of exposure to specific agricultural laboratories on preservice teachers’ level of comfort teaching in a variety of laboratories may help discover the similarities and differences of teaching in multiple laboratories. Further exploration that exposure has on students may be beneficial to aid teacher educators in preparing agricultural education teachers for laboratory-based instruction.
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