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Improving Preservice Teachers’ Technical Content Knowledge through Virtual Labs
Need for Innovation
Online education has expanded beyond simple lecture courses to encompass laboratory courses as well (Grizzle, Saxton, Snow, & Edmonds, 2008; Reuter, 2009; Smesny & Bellah, 2012). These virtual labs allow traditional or non-traditional students access to the experiential learning experience via partially or completely online learning modules, to be completed at the time and pace of the individual student (Peterson & Keeley; Sommer & Sommer, 2003). Numerous studies have demonstrated that students enrolled in online laboratories perform just as well as students in physical classes (Peterson & Keeley, 2012; Reuter, 2009; Smesny & Bellah, 2012; Sommer & Sommer, 2003). 
It is widely understood that agriculture teacher preparation programs are responsible for educating future secondary agriculture teachers in educational techniques, as well as in the agricultural disciplines that they will later teach (Barrick & Garton, 2010). However, as the general population becomes further removed from agricultural production, the ability of a teacher education program to supply preservice teachers with “a breadth of knowledge and skills [and]…enough depth in the subjects they teach to be considered experts in the field” (Barrick & Garton, 2010, p. 37) within a limited number of credit hours is becoming more difficult. Modular virtual laboratory experiences in technical agriculture content areas may increase students’ knowledge without increasing their course load.  
How It Works
The author will describe the online plant science laboratory model used at [University]. While the laboratory modules recently completed their pilot phase with a group of students outside of agricultural education, future plans include their use with preservice teachers. The virtual modules are hosted on the Blackboard online course delivery website and consist of weekly labs containing introductory videos and assignments. Each lab utilizes previously developed online simulations available for free use by the general public. These simulations allow students to conduct experiments without limitations on time and materials. A free mobile application is also utilized to assist students in learning plant identification, and an alternative assignment was provided for students who did not possess compatible mobile devices. Two hands-on activities were also included, allowing students gain tangible experience in plant science by dissecting a live flower and planting seeds and documenting their growth. Discussion post assignments are utilized to encourage students to interact with fellow virtual learners. A teaching assistant monitored the students’ performance each week and maintained regular communication with the students. 
Results to Date
A total of nineteen students enrolled in the pilot lab. Informal feedback from the students has been positive; labs and their instructions have been clear, and most students have reported an increased interest in specific plant science topics, including evolution of plant species, plant anatomy, and the life cycles of plants. The pilot was particularly useful in identifying labs whose instructions were unclear or whose feasibility for use in an educational setting was limited. For example, the teaching assistant had difficulty identifying students’ work in the app-based assignment due to the app’s lack of usernames on posts. Students also expressed difficulty in locating seeds for their hands-on lab because of the time of year. 
Advice to Others
The pilot virtual lab course has resulted in the authors’ positions regarding advice to others developing virtual labs, as well as advice to those interested in using virtual labs to increase preservice teachers’ technical content knowledge. With regard to those interested in developing virtual labs, developing assessment rubrics for assignments before the lab modules are launched has been invaluable in grading assignments, as students have proven to be creatively diverse in their completed work. Availability of live plants, flowers, and seeds may be a limitation depending on the time of year the lab is offered, in which case students should be made aware of possible complications. Keeping in frequent communication with students allows the instructor to be aware of problems with the technology utilized and distribute “Frequently Asked Questions” emails to alleviate confusion. However, creating clear and concise assignment directions at the onset is highly recommended. Finally, conducting a pilot lab is recommended, as the pilot for this project proved invaluable in editing labs for preservice teachers’ future use. 
With regard to those interested in using virtual labs to increase preservice teachers’ technical content knowledge, the pilot lab modules proved that numerous plant science lab simulations were readily available and accessible for students at no cost. Therefore, it is a realistic endeavor for a teaching assistant or teacher educator to conduct an online search and collect these available lab simulations for students’ use. While this pilot allowed students to complete the labs for course credit, a list of labs could easily be offered to preservice teachers to enable them to gain “hands-on” virtual experiences in plant science for no additional time or monetary cost on the part of a teacher educator. Similar to a massive open online course, the list of labs could be offered to preservice teachers, who could in turn focus strictly on the labs dealing with topics in which they feel they are less knowledgeable. The authors plan to use the virtual plant science lab list as a MOOC with preservice teachers in Spring 2015.
Resources Needed
Because this lab utilizes simulations and activities that are already available for free use, the instructor should not have to develop new simulations. However, a teacher educator or other individual knowledgeable in the content area must have the time and technical knowledge to conduct an internet search, engage in the virtual labs, and collect those beneficial to preservice teachers. Preservice teachers also need access to the internet and to items needed in the labs; a list of requirements for each lab may be helpful in assisting preservice teachers with lab selection.
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