
Innovative Idea 

 

 

Utilizing LEDs and Breadboards to Teach Electricity: Emphasizing STEM Principles 

through Agricultural Education Teacher Professional Development  

 

Trent Wells 

Graduate Teaching Assistant 

Iowa State University 

223C Curtiss Hall 

Ames, IA 50011 

ktw0004@iastate.edu 

 

Dr. J. Chris Haynes 

Assistant Professor 

University of Wyoming 

McWhinnie Hall 114, Dept. 3374  

1000 E. University Ave.  

Laramie, WY 82071  

jhaynes4@uwyo.edu 

 

Dr. Brian Parr 

Professor and Department Head 

Murray State University 

213 South Oakley Applied Science 

Murray, KY 42071 

bparr@murraystate.edu 

 

 

 

 

 

 

 

 

 



 

Utilizing LEDs and Breadboards to Teach Electricity: Emphasizing STEM Principles 

through Agricultural Education Teacher Professional Development 

 

Introduction 
 

 Timely and appropriate professional development opportunities for teachers remains a 

priority for the agricultural education profession (Haynes & Stripling, 2014; Lawver, Pate, & 

Sorensen, 2016; Phipps, Osborne, Dyer, & Ball, 2008). Phipps et al. (2008) posited that 

professional development opportunities function to increase the human capital of teachers. 

Rising demands for increased student achievement in STEM content have created opportunities 

for contextualized learning from other disciplines (i.e., agricultural education) (Haynes & 

Stripling, 2014; Parr, Edwards, & Leising, 2006). As such, a significant need exists for 

continuing professional development in Science, Technology, Engineering, and Mathematics 

(STEM) content within school-based agricultural education (SBAE) (Haynes & Stripling, 2014). 

This is especially true in contextualized instructional areas that emphasize STEM principles, 

such as agricultural mechanics (Parr et al, 2006; Shultz, Anderson, Shultz, & Paulsen, 2014; 

Wells, Perry, Anderson, Shultz, & Paulsen, 2013). Agricultural mechanics remains a diverse, 

STEM-based field popular with secondary students, and of great value to the agricultural 

industry. As such, it is imperative high-quality teacher professional development and growth in 

this area continues (Burris, Robinson, & Terry, 2005; Wells et al., 2013). 

 

 Within agricultural mechanics, the teaching and learning of electrical principles, theory, 

and its application is not uncommon in many modern SBAE programs (Herren, 2010). 

Remarkably, as Shultz et al. (2014) described, many agricultural education teachers have 

reported limited competence in teaching the topics (e.g., tool identification and use, basic wiring 

skills, and electrical safety) within this content area. Could this perhaps be related to the lack of 

professional development within this important skill area? Moreover, could teacher-perceived 

competencies in a particular skill area result in limited training in the content for secondary 

students? As such, student exposure to instructional opportunities in STEM-based, real-world 

concepts could be lacking (Wells et al., 2013; Shultz e al., 2014; Byrd, Anderson, Paulsen, & 

Shultz, 2015). As such, involvement in professional development that emphasizes the 

incorporation of STEM content within the context of agricultural education (e.g., agricultural 

mechanics) may hold promise for increasing both the technical and academic competence of 

agricultural education teachers (Parr et al., 2006). 

 

How it Works 
 

 At the 2015 National Association of Agricultural Educators (NAAE) convention in New 

Orleans, Louisiana, agricultural education teachers from across the United States were engaged 

in professional development opportunities designed to enhance knowledge and competence in 

agricultural education (NAAE, 2015). One session focused upon enhancing the teaching and 

learning of STEM content vis a vis contextualized agricultural mechanics. The goals of this 

professional development session included increasing teacher confidence and competence in 

teaching STEM content, providing teachers with additional training in the field of electrical 

technology and, ultimately, increasing secondary student interest and performance in STEM 

content and agricultural mechanics (B. Gill, personal communication, November 18, 2015). 



 

 

 These goals led the workshop leaders to focus upon an area often overlooked within the 

field of agricultural mechanics education, the use of light emitting diodes (LEDs) and breadboard 

solderless circuit systems, often found within a variety of residential and commercial 

applications. These items are often incorporated in small and large electronic devices and 

systems used throughout the agricultural industry. Professional development facilitators focused 

upon training teachers how to interpret blueprints for creating basic functional circuits, teaching 

strategies for integrating this area into existing electrical technology curriculums, as well as the 

STEM principles that allowed each LED system to operate. Teachers were paired together and 

allowed a variety of materials to use in constructing the given LED circuits, ultimately creating 

several combinations of fully functional circuits. Upon the conclusion of the session, participants 

were given teaching materials and resources to promote the use of LED circuitry technology and 

contextually taught STEM content within their respective agricultural mechanics curricula. 

 

Implications 
 

 Participating teachers anecdotally reported a high level of engagement and interest in the 

professional development session topic, its use of technical and academic content, and its 

delivery. These positive remarks indicated teachers exhibited a great deal of interest in covering 

like topics within their own SBAE programs, indicating teachers appreciated the coverage of 

academic content in a familiar and useful context that can be, in turn, used with secondary 

students. Improving technical competence, such as that related to electrical technology, is an 

important step in improving the quality of agricultural mechanics education (Shultz et al., 2014).  

Furthermore, advancing SBAE through effective and engaging teacher professional development 

is paramount to the continuity and long-term sustainability of programs (Phipps et al., 2008).  

 

Future Plans & Advice to Others 
 

 Due to the popularity of this professional development, a demand exists with agricultural 

education teachers for new, engaging, and emerging session topics that create broader 

opportunities for themselves and their students. There currently exist plans for the continued 

inclusion and expansion of STEM-based agricultural mechanics professional development 

sessions at future NAAE conventions. It is advised that the agricultural education profession look 

to continue the expansion and diversification of these STEM-based sessions across the country in 

other ways as well, such as during state- and regional-level agricultural education teacher 

association meetings. Such efforts will continue to pay dividends toward improving the human 

capital within SBAE. 

 

Costs 

 

 The costs associated with implementing this professional development workshop were 

small. In total, a budget of $200.00 was utilized to purchase the LED circuitry materials, 

breadboards, and necessary instruments. Selected session materials, such as online resources, 

were provided to participating teachers at no cost.  



 

References 

 

Burris, S., Robinson, J. S., & Terry, R. (2005). Preparation of pre-service teachers in agricultural 

mechanics. Journal of Agricultural Education, 46(3), 23–34. doi: 

10.5032.jae.2005.03023 

 

Byrd, A. P., Anderson, R. G., Paulsen, T. H., & Shultz, M. J. (2015). Does the number of post-

secondary agricultural mechanics courses completed affect teacher competence? Journal 

of Agricultural Education, 56(1), 20-31. doi: 10.5032/jae.2015.01020 

 

Haynes, J. C. & Stripling, C. T. (2014). Mathematics efficacy and professional development 

needs of Wyoming agricultural education teachers. Journal of Agricultural Education, 

55(5), 48–64. doi: 10.5032/jae.2014.05048 

 

Herren, R. V. (2010). Agricultural mechanics: Fundamentals and applications (6th ed.). Clifton  

Park, NY: Delmar Cengage Learning. 

 

Lawver, R. G., Pate, M. L., & Sorensen, T. J. (2016). Supervisor involvement and professional 

development needs associated with SAE programming and safety. Journal of 

Agricultural Education, 57(1), 150-166. doi: 10.5032/jae.2016.01150 

 

National Association of Agricultural Educators (2015). 2015 NAAE convention professional 

development index. Retrieved from http://www.naae.org/profdevelopment/15-NAAE-

Convention-PD-Index.pdf 

 

Parr, B. A., Edwards, M. C., & Leising, J. G. (2006). Effects of a math-enhanced curriculum and 

instructional approach on the mathematics achievement of agricultural power and 

technology students: An experimental study. Journal of Agricultural Education, 47(3), 

81–93. doi: 10.5032/jae.2006.03081 

 

Phipps, L. J., Osborne, E. W., Dyer, J. E., & Ball, A. (2008). Handbook on agricultural 

education in public schools (6th ed.). Clifton Park, NY: Thomson Delmar Learning. 

 

Shultz, M. J., Anderson, R. G., Shultz, A. M., & Paulsen, T. H. (2014). Importance and 

capability of teaching agricultural mechanics as perceived by secondary agricultural 

educators. Journal of Agricultural Education, 55(2), 48–65. doi: 10.5032/jae.2014.02048 

 

Wells, T., Perry, D. K., Anderson, R. G., Shultz, M. J., & Paulsen, T. H. (2013). Does prior 

experience in secondary agricultural mechanics affect pre-service agricultural education 

teachers’ intentions to enroll in post-secondary agricultural mechanics coursework? 

Journal of Agricultural Education, 54(4), 222–237. doi: 10.5032/jae.2013.04222 


