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Introducing Inquiry-Based Instruction to Agriculture Teacher Candidates

Introduction
STEM (Science, Technology, Engineering, and Math) is a call to action from the Obama administration to integrate scientific inquiry, problem-based instruction, and hands-on applications into all K-16 science education. In fact, federal funding under Race to the Top prioritizes STEM programs (Prabhu, 2009).

Due to Inquiry-based-instruction emphasis on active, transferable learning and its potential for motivating learners Inquiry-based-instruction (IBI) is rising in popularity as a teaching strategy necessary for the preparation of agriculture teacher candidates.  As agriculture educators abroad are faced with the challenge of incorporating science, math, reading, and writing in their everyday instruction, many have focused on implementing inquiry based instruction into their classrooms to improve student achievement in these areas (Parr & Edwards, 2004). 
Inquiry based instruction often represents a new, different, and complex classroom situation for teachers and students (National Research Council, 1996).  Instead of direct instruction, inquiry-based learning is a student-centered, active learning approach focused on questioning, critical thinking, and problem solving (Colburn, n.d.).  Inquiry-based learning activities begin with a question followed by investigating solutions, creating new knowledge as information is gathered and understood, discussing discoveries and experiences, and reflecting on new-found knowledge. Inquiry-based learning encourages a hands-on approach where students practice the scientific method on real problems (Savery, 2006).  
Inquiry-based instruction and problem-based learning (PBL) are very similar.  Problem-based learning is a teaching strategy that is learner-centered.  The goal of problem-based learning is to allow learners to conduct research, integrate theory and practice, and apply knowledge and skills to develop a practical solution to a defined problem (Savery, 2006). In this approach the teacher supports the process and expects learners to make their thinking clear, but the teacher does not provide information related to the problem (Savery, 2006). The primary difference between problem-based learning and inquiry-based instruction is the role of the teacher. In inquiry-based instruction, the teacher facilitates learning through questions, allowing students to arrive at concepts themselves.  Students determine what is needed to learn, identify resources, use those tools and can recognize progress (Colburn, n.d.).  
Today's students will enter a job market that values skills and abilities far different from the traditional workplace of the past. They must be able to collect, synthesize, and analyze information, then conduct targeted research and work with others to employ that newfound knowledge. In essence, students must learn how to learn, while responding to endlessly changing technologies and social, economic, and global conditions.
How it Works
All teacher candidates are required to complete the “Methods of Teaching Agriculture and Environmental Science” Course with a final grade of “C” or higher in order for certification and to be released to student teaching. Course is primarily built upon authentic contextual application of topics learned in laboratory settings. Six sessions were dedicated to the Inquiry-Based Instruction (IBI).  The first session of 120 minutes included introducing the concept and the role the teacher plays. During this session, students were randomly assigned a LAB-AIDS Applied Science Concepts Kits and informed that they would be responsible for transforming the materials to IBI instruction which they would facilitate in one week. The second session involved a field trip to a local secondary agriscience program to observe a National Agriscience Ambassador lead an IBI lesson in the topical area of agricultural mechanics.  The third session provided for a guest panel interaction with the state’s National Agriscience Ambassador Teachers providing instruction using the IBI approach. The students participated in the learning activities as well as noted the approach taken and techniques used by the Ambassadors.  The fourth and fifth sessions provide the opportunity for application for teacher candidates to present a “slice of time” of thirty minutes of their IBI lesson using their Lab-Aids materials. Each teacher candidate was video captured for their use and provided peer evaluation of instruction. During the sixth session, students submitted their written personal reflection from viewing their video and participated in group reflection sharing their frustrations, concerns, suggestions, and accomplishments.  All comments were recorded and taken into account for future improvement of the instruction sequence.  

Results
During the group reflection, the teacher candidates were very helpful in expressing their feelings about inquiry based instruction.  Thoughts on how the sequence could be improved, where there was a disconnect in the learning process of what inquiry based instruction is, and the struggle discerning the difference between inquiry based instruction and the problem solving approach.  At this point in time, the teacher preparation program would only claim an increased awareness of the Inquiry-Based-Instruction by teacher candidates with hope of increasing proficiency through the new and beginning teacher program.  

Future Plans
Upon return from the student teaching experience, candidates will participate in a regional student teacher conference and revisit the IBI process. As with most things, future plans to increase comfort level and proficiency of use is early and often exposure to the concept.  The challenge that will be more clearly posited to the teacher candidates in future renditions will be to translate an existing lesson or instructional resources from traditional format to an inquiry-based approach format. 

A future template to provide teacher candidates with may look like the following (adapted from Bloom, 2008): Guiding Question (and sub-questions); Frontloading; Instructional Activities (follow this order but you won't necessarily use all categories); and Assessment / Proof of Learning                                                                                                                                   
Costs
Total cost of adding this to the curriculum in the first year was approximately $1500.  The upfront costs of the LabAid Kits was $1000 and costs were incurred in van for field trip and travel reimbursement. It is estimated that reoccurring cost would be approximately $500 for field trip and travel reimbursements.  
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