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The Inclusion of STEM Based Principles in Post-Secondary Welding Education
Introduction
	One of the prominent movements in recent history concerning education has been the push of implementing STEM into classrooms.  STEM, which is the bringing together of science, technology, engineering, and mathematics, is an education aim to enhance students’ understanding and skill acquisition (Bybee, 2010).  Implementing this type of rigorous learning will require moving away from the common method of lecturing while embracing teaching styles that have proven to be more interactive and learning oriented for students (Knight and Wood, 2005).  This interactive classroom structure is found in models such as problem-based learning (PBL), case-based learning, and collaborative classrooms (Fairweather, N.D.).  STEM principles can be injected into a welding course, especially through an engineering and mathematical lens (Rhodes & Childress, 2010).  Integrating STEM technology into welding units offers an academic model targeted to encompass rigor, relevance, and meaningful relationship in regards to postsecondary education and employment (Saucier, McKim, and Tummons, 2012).
How it works
	The [University] began this process by applying for and receiving a welding education grant through Lincoln Electric Welding.  After being awarded the grant, modifications to the existing lab structure and layout were installed and new equipment was purchased and currently in use.  Instructional techniques and planning have also been modified for courses involved with the newer technologies present in the lab.  Moving forward with this project through the development of STEM based lesson plans; students will be engaged in lessons through interactive classroom designs.  This will lead to an increase in student’s interest in the curriculum.  Students will then take this knowledge gleaned from an interactive STEM lesson and apply that knowledge in a laboratory setting through a real world application situation. 
Results to Date
	The first phase of this project was to formulate STEM principles and restructure existing welding course curriculum STEM as a foundation.  To test and develop appropriate strategies for this course and clientele served, three lessons were developed centered on STEM concepts and presented to the fall section of this course (normally offered fall and spring).  The generated concepts were presentations about the premise of the lesson plans and how they would be conducted. The curriculum will not be physically taught in the fall section of the course.  Students will evaluate and provided feedback on their interpretations of how successful the lessons would be when fully implemented in the spring semester.  Because these were students who are going through the course presently, their feedback towards how they would cognitively process the interactive lessons were paramount to how skill/knowledge would be strengthened/lessened.  Once initial feedback is analyzed, if positive towards learning, additional lessons will be constructed which integrate STEM principles.  It is conceptualized that students currently involved in the course can add the most value because they are currently learning the skills taught in this course.  Therefore, they can determine if the integrated STEM concepts add value to the learning or detract.  Once gathered, feedback will determine the direction of course restructuring in order to positively impact learning.   
Future Plans
	Researchers will analyze responses which were completed by welding students at the conclusion of the fall semester to consider any revisions to the curriculum and then implement any changes deemed necessary for the lessons to be effective teaching measures.  Once and if feedback is positive, the three identified STEM lessons will be delivered to welding students in the spring semester.  If there is negative feedback by participants, a second field test will occur in the spring to ensure positive practices are integrated into the restructured course.  At the conclusion of the STEM lessons presented to students in the spring, participants will be asked to respond to the effectiveness of the instruction.  Responses will be compared to the student responses in the previous group towards anticipated effectiveness.  Comparisons between groups will be made and changes to the course materials will ensue.
Cost/Resources Needed
Through the assistance of the grant the welding facilities at the [University] received a much needed upgrade in equipment and technology.  The [program] purchased 4 welding tables at $1600 each and installed an exhaust air flow system costing approximately $3,000.  Further, new electrical circuits were put in costing $1200.  Through the grant the [program] also received a Torchmate™ cutting apparatus to be used as an important part of the welding curriculum.  Additionally, 4 TIG, 2 MIG, and 1 multi-process welding machines were awarded as part of the grant ($27,000).
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