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Integrating 21st Century Technology in Secondary Agricultural Education Classrooms: GPS Professional Development Carousel Workshop
Introduction/Need for Innovation

The teacher is the single most important variable in school effectiveness (Goodlad, 1983). Teachers develop and improve their skills, pedagogically and technically, through high quality professional development (PD) programs (Anderson, Barrick & Hughes, 1992). As such, high quality PD programs are vital. Each year, the faculty at [State] University is asked by the [State] Department of Career and Technical Education to assist with the development and delivery of in-service, PD workshops. The integration of Global Positioning Satellite (GPS) technology into the agricultural education classroom was the focus of this PD program.  

The format of the two-day PD program replicated The Amazing Race! by using a carousel of activities that relied on GPS data points. The major theme for the carousel activities relied on elements of science, technology, engineering and mathematics (STEM). Specifically, four “carousels” were developed with The Amazing Race! theme. The four carousel themes consisted of “How windy are you?,” “Landscape to Replicate,” “Bugged Out,” and “Drink if you Dare.” Each theme consisted of a case study regarding aspects of STEM in the context of agriculture. Example carousel, case study activities included testing water quality, calculating the area of a landscape, using identification keys to determine insect nomenclature, and designing wind turbine blades to power a series of low voltage lights. Each activity was positioned at various locations on the [State] University campus. Participants used handheld GPS devices to locate each station included in the carousel. To simulate the spirit of The Amazing Race!, contestants were timed as they progressed through each station and rewarded for completion of each activity.

The PD program emphasized GPS technology because it is an excellent, multidisciplinary, inquiry-driven, field-based, standards-based tool applicable to many subjects, including mathematics, geography, earth science, and environmental studies (U.S. Department of the Interior, 2009). To encourage participants to apply their PD experiences in their classrooms, teachers were taught how to locate data points using GPS and then were provided time to develop lessons plans that utilized the technology. 

How it Works
Day one of the PD consisted of the introduction of the GPS unit. Each teacher was provided a GPS unit as a reward for attending the workshop. A demonstration occurred in which teachers practiced using their unit to locate various data points. Then, once teachers were confident in their abilities to use the units effectively, an explanation of The Amazing Race! GPS carousel activities ensued. Specifically, teachers were informed that they would be formed into groups. Each group would use their GPS unit to locate data points on campus at [State] University. Once they located their data point successfully, there would be a person assigned to that location who would read off a challenge (i.e., carousel case study) for the group to solve. Numerous resources existed at each station that could be used to solve the challenge. Their charge was to work together to complete the four activities expeditiously and accurately. A different order of GPS data were assigned to the groups (leading to a different order of completing the carousel activities) to prevent having multiple teams arrive at the same locations at the same time.
Day two consisted of reflection and metacognition. Specifically, teachers were encouraged to think about their activities deeply and determine ways in which they could integrate the activities and technology into their secondary programs. Time was allotted for lesson planning. Laptop computers were set up and an electronic version of the [State] University lesson plan template was uploaded onto the computers to enable teachers to develop lessons integrating the activities and technology into their existing curricula systematically. Then, once lesson plans had been written, teachers were “shown” where they had been the day before by way of the GoogleEarth tracking system. Lastly, teachers were allowed to “test out” their results based on the activity, “How Windy are You?” to determine which team produced the most amount of wind output.

Results to Date

The GPS carousel workshop occurred June 10-11, 2010 at [State] University. Eight teachers attended the workshop and were split into two groups of four. Group one appeared to be more constructivist in their attempt at solving the problems of the case studies. Specifically, they completed each activity faster than their counterparts in group two. Individuals in group one possessed strong teamwork and communication skills. They split up duties evenly to accomplish the task at hand. Comparatively, group two appeared to be more behavioral in nature. This group took longer to complete their respective activities. These individuals read the directions step-by-step and discussed how they would attack the problem systematically. As such, they were extremely methodical and sequential with solving the problems within the case studies.
Interestingly, on day two, the “behavioral group’s” (group two’s) wind turbine produced the most amount of power. This finding allowed the instructors to discuss with the teachers the importance of using both behavioral and constructive approaches in the classroom. During this activity, the “constructivists” were more expedient in finishing The Amazing Race!. However, the “behaviorists” achieved the most complete data and output in solving the problems.
Future Plans
Due to the positive comments from the teacher participants and general “success” of this workshop, the faculty at [State] University plan to offer another round of carousels next June with the intent of serving a wider group of teachers. To improve attendance, the instructors will advertise the workshop earlier on the [State] teachers’ list serv. Further, the carousels will be updated and improved so that the content remains fresh and new.  
Resources Needed

Three faculty and two Ph.D. graduate students were used to facilitate the four carousels (i.e., PD stations). The goal is to have 20 teachers participate in the GPS carousel workshop in June 2011. Costs associated with hosting the PD are listed below.
	Resource
	
	Cost

	Three agricultural education faculty instructors
	
	- - -

	Two agricultural education Ph.D. students ($250.00 ea.)
	
	   $500.00

	Etrex Garmin GPS units ($150.00 X 20)
	
	$3,000.00

	Three-ring advanced organizer binders ($7.69 X 20)
	
	   $153.80

	Printing costs ($0.15 per copy X 20 participants)
	
	       $3.00

	Total
	
	$3,656.80
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