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Abstract

The agricultural industry increasingly relies on complex machinery and technology, creating a need for individuals who are proficient in agricultural mechanics. School-based agricultural education (SBAE) programs play a crucial role in preparing students for college and career opportunities in the agricultural industry. Many agriculture teachers feel unprepared to teach agricultural mechanics due to gaps in technical skills, self-efficacy concerns, and safety considerations. Our study sought to determine the agricultural mechanics knowledge and skills that Kentucky agriculture teachers need to successfully teach agricultural mechanics in SBAE programs across the state. Using Wells et al.'s (2021) agricultural teacher education and agricultural industry partnership model as our conceptual framework, our study employed a three-round Delphi technique to reach a consensus among a panel of experienced Kentucky agriculture teachers. At the conclusion of the Delphi technique, panel members reached consensus on 149 items. Eighty items related to technical agricultural mechanics while 69 items pertained to agricultural mechanics laboratory management. Our findings provide a baseline list of agricultural mechanics knowledge and skills that agriculture teachers need to successfully teach agricultural mechanics in Kentucky. We recommend that SBAE stakeholders in Kentucky use our findings in a variety of ways, including refining agricultural teacher education programming.

Introduction

School-based agricultural education (SBAE) programming is designed to ensure that a pipeline of skilled and knowledgeable employees is available to adequately meet the demands of the agricultural industry and its stakeholders (Phipps et al., 2008; Stripling & Ricketts, 2016). SBAE programs are oriented to provide students with variety of learning opportunities across multiple career pathways within agriculture, such as Agribusiness Systems, Animal Systems, Biotechnology Systems, Environmental Service Systems, Food Products and Processing Systems, Natural Resources Systems, Plant Systems, and Power, Structural, and Technical Systems (Copeland et al., 2020). Consequently, numerous teaching and learning opportunities lie within the confines of SBAE programming (Phipps et al., 2008).

SBAE programs are intended to be led by qualified, effective agriculture teachers (Eck et al., 2019; Phipps et al., 2008). Agriculture teachers must demonstrate a wide range of knowledge and skills to effectively facilitate teaching and learning (Chumbley et al., 2018). One such skill is the ability to facilitate student learning in laboratory settings (Granberry et al., 2022). While different SBAE laboratories are available and used to meet a variety of instructional purposes, agricultural mechanics laboratories are among the most prevalent (Shoulders & Myers, 2012). Agricultural mechanics instruction is an important component of many SBAE programs (Granberry et al., 2023). Agricultural mechanics courses are often popular with students enrolled in SBAE programs (Valdez & Johnson, 2020). Consequently, numerous agriculture teachers across the United States often teach at least one agricultural mechanics course during the academic year (Trickett et al., 2023; Wells & Hainline, 2021). 

Teaching agricultural mechanics often involves hands-on teaching and learning approaches to help students develop a deeper knowledge of technical subject matter (Hainline & Wells, 2024; Phipps et al., 2008; Wells & Hainline, 2021). Because of the technical nature of agricultural mechanics subject matter, the content area is often extensive and varied, including subjects such as applied mathematics, engineering and physics principles, alternative energy sources, biofuels, building construction, electricity, emerging agricultural technologies, metalworking and welding, power mechanics, and woodworking (Burris et al., 2005; Granberry et al., 2023; Hainline & Wells, 2019). Given the vast breadth of subject matter that is to be delivered in agricultural mechanics curricula, agriculture teachers must possess a substantial variety of knowledge and skills to deliver the appropriate learning experiences related to agricultural mechanics (Crump & Wells, 2025; Hainline & Wells, 2019; Wells et al., 2021). As such, regularly defining and reevaluating such a list of knowledge and skill needs are paramount for effective agricultural teacher education (Wells et al., 2021).

Conceptual Framework

We used the agricultural teacher education and agricultural industry partnership model as presented by Wells et al. (2021) to conceptually frame our study. Building upon the content-based model for teaching agriculture as presented by Roberts and Ball (2009), Wells et al.’s (2021) model outlines a broad, scoping framework for developing competent, prepared agriculture teachers. Their model accounts for appropriate teacher preparation across a range of topics, including pedagogical methods, appropriate laboratory management, and technical subject matter knowledge. Further, collaboration with industry partners to help ensure that curricula and teacher professional development align with the evolving technical needs of the agricultural sector is a significant, appropriate component of agriculture teacher preparation as well (Wells et al., 2021). Their model details the various elements (e.g., industry-validated curricula, input from experienced agriculture teachers, and so forth) intended to ensure adequate agriculture teacher competence, which further supports the agricultural industry via a steady supply of knowledgeable, skilled employees trained via SBAE programs (Wells et al., 2021). In the context of Wells et al.’s (2021) model and the current study, experienced agriculture teachers are vital to helping guide the growth and development of competent, prepared agriculture teachers. Hence, agriculture teachers who have substantial success, experience, knowledge, and skills teaching agricultural mechanics provided the data for the current study.

Purpose of the Study

The purpose of our study was to determine the agricultural mechanics knowledge and skills that Kentucky agriculture teachers need to successfully teach agricultural mechanics in SBAE programs across the state. Similar studies have recently been conducted in Iowa (i.e., Hainline & Wells, 2019) and Arkansas, Louisiana, Oklahoma, and Texas (i.e., Wells et al., 2021). However, there is a gap in the literature regarding Kentucky.
Methods

The current study was a replication of Wells et al.’s (2021) research. Hence, we used Wells et al.’s (2021) original Round One data collection instrument and approach to guide our study. Similar to Wells et al. (2021), we incorporated a snowball sampling method within the current three-round Delphi study, beginning with the Kentucky Agricultural Education state staff and agricultural teacher educators across the state (n = 13), who identified the initial group of agriculture teachers (n = 46) to serve as panel members. These nominators selected teachers based on their perceived expertise and experience in teaching agricultural mechanics. We asked these 46 individuals to nominate other individuals who they perceived to be appropriate for the scope of the study. They nominated seven additional agriculture teachers. In total, 53 agriculture teachers were recommended for participation as panel members.

We received Murray State University (MSU) Institutional Review Board (IRB) approval prior to collecting data for the current study. Before collecting data, we sent a pre-notification email to the initial group of 46 teachers, informing them of their nomination to participate in the study and providing details about the study. We distributed this message via the Qualtrics platform on Tuesday, October 8, 2024. To begin data collection, we sent an electronic link to the 12-item Round One instrument, which contained respondent characteristics items and open-response items, to the same 46 agriculture teachers on Tuesday, October 15, 2024. We distributed reminder emails for the Round One instrument via Qualtrics on Monday, October 21, 2024, and Monday, October 28, 2024. As we proceeded with our data collection, we used IBM® SPSS® Software (Version 29.0) to analyze all data. Specifically, we used descriptive statistics (i.e., frequencies and percentages) to conduct our data analysis procedures.

As participants completed the instrument, they had the opportunity to nominate additional agriculture teachers who they believed also met the qualifications for participation. Through this snowball sampling process, seven additional agriculture teachers were nominated and invited to participate as panel members on Thursday, October 17, 2024. We sent reminder emails to these additional participants on Monday, October 28, 2024, and Monday, November 4, 2024. Of the 53 agriculture teachers who were nominated to participate in Round One, 30 panel members responded to the Round One instrument, yielding a response rate of 56.6%.

Based on the data collected on the Round One instrument, the panel members identified a total of 205 unduplicated agricultural mechanics knowledge and skill items. One-hundred and twenty-eight items pertained to technical agricultural mechanics knowledge and skills while 77 items focused on agricultural mechanics laboratory management knowledge and skills. Prior to distributing the Round Two instrument, we reviewed all responses and removed duplicates. Further, we also categorized each technical agricultural mechanics knowledge and skill item into distinct groups (e.g., General Agricultural Mechanics, Engines and Machinery, and so forth) to improve the organization and readability of the Round Two instrument. 

We presented the 205 agricultural mechanics knowledge and skill items to the 30 panel members who participated in Round One. We used a six-point, Likert-type scale (1 = Strongly Disagree, 2 = Disagree, 3 = Slightly disagree, 4 = Slightly agree, 5 = Agree, 6 = Strongly agree) to enable panel members to assess the perceived importance of each item. Prior agricultural education researchers (i.e., Hainline & Wells, 2019; Solomonson et al., 2022; Wells et al., 2021; Wells et al., 2023) employed this same six-point scale when they used the Delphi technique.

Using the Qualtrics platform, we distributed the Round Two instrument to the 30 panel members on Tuesday, December 3, 2024. We sent these 30 panel members two reminder messages via the Qualtrics platform on Tuesday, December 10, 2024, and Tuesday, December 17, 2024, respectively. Of the 30 teachers invited to complete the Round Two instrument, 22 responded, resulting in a response rate of 73.3%. Following the consensus criteria established in prior literature (i.e., Hainline & Wells, 2019; Solomonson et al., 2022; Wells et al., 2021; Wells et al., 2023), we a priori deemed an item to have achieved consensus if at least 75% of panel members either Agreed or Strongly agreed on the importance of that item. We included the items rated as a five (Agree) or six (Strongly agree) by 51% to 74% of the panel members for re-evaluation in the Round Three instrument. However, we excluded any items that failed to receive a rating of five (Agree) or six (Strongly agree) from at least 51% of the panel members from any further consideration beyond Round Two.

Following the collection of Round Two responses, 74 technical agricultural mechanics knowledge and skill items and 68 agricultural mechanics laboratory management knowledge and skill items met our consensus threshold requirements. Additionally, 44 items received ratings of five (Agree) or six (Strongly agree) from 51% to 74% of panelists. Thirty-six of these items pertained to technical agricultural mechanics knowledge and skill items while eight of these items pertained to agricultural mechanics laboratory management knowledge and skill items. We included these 44 items for re-evaluation via the Round Three instrument. Nineteen items failed to achieve a rating of five (Agree) or six (Strongly Agree) from at least 51% of the panel members; hence, we did not ask the panel members to reassess them during Round Three.

Using the Qualtrics platform, we distributed the Round Three instrument to the 22 panelists on Tuesday, January 14, 2025. We used the Qualtrics platform to send reminder emails on Tuesday, January 21, 2025, and Tuesday, January 28, 2025, respectively. Of the 22 panel members invited to participate, 18 responded, yielding a response rate of 81.8% for Round Three. Similar to the approach we used in Round Two, we considered an item to have achieved consensus if at least 75% of panel members rated it as five (Agree) or six (Strongly agree). After we collected the Round Three responses, six additional technical agricultural mechanics knowledge and skill items and one agricultural mechanics laboratory management knowledge and skill item achieved consensus. In total, 80 technical agricultural mechanics knowledge and skill items and 69 agricultural mechanics laboratory management knowledge and skill items achieved consensus. Per Dalkey et al. (1972), a final Delphi study panel of at least 13 members is expected to yield a reliability coefficient of .90. Hence, we considered our results to be reliable.

Results

	We used the Round One instrument to collect respondent characteristics data from each panel member. These data addressed panel members’ years of experience teaching Agricultural Education, their initial Agricultural Education teacher certification route, and their involvement in selected Kentucky FFA Career Development Events (CDEs) pertaining to agricultural mechanics subject matter. We wish to note that not all of the panel members who participated in Round One provided responses to the respondent characteristics items on the Round One instrument. Of the 24 panel members who reported their years of experience teaching Agricultural Education, panel members had an average of 14.8 years of experience teaching Agricultural Education (SD = 9.3). Moreover, these 24 panel members reported that they had, on average, taught Agricultural Education in Kentucky for 14.6 years (SD = 9.2).

Regarding Agricultural Education teacher certification, 22 panel members reported initially obtaining their teacher certification through an undergraduate-level teacher preparation program while two indicated they had initially received their teacher certification via a graduate-level program. Additionally, 23 panel members reported training their students for at least one agricultural mechanics-focused FFA CDE while one panel member indicated they had not. Of the three agricultural mechanics-focused FFA CDEs offered in Kentucky, 23 panel members had previously trained students to participate in the FFA Welding CDE, 19 panel members had previously trained students participate in the FFA Small Power Equipment CDE, and 18 panel members had previously trained students to participate in the FFA Agricultural Mechanics CDE. A majority of panel members (n = 19; 63.3%) reported that their students had previously exhibited agricultural mechanics projects at project shows. 

We also asked each panel member to identify experiences that influenced their perceptions of the agricultural mechanics knowledge and skills needed by Kentucky agriculture teachers. This list of experiences, adapted from Wells et al. (2021) to suit the context of the current study, provided us with deeper insight into panel members' perspectives. Among the 26 experiences listed for selection by the panel members, the top three experiences that were most frequently reported as influential were: (1) My experiences teaching agricultural mechanics coursework (f = 21; 70.0%), My experiences working in the agricultural industry (f = 17; 56.7%), and Meetings with industry representatives (f = 13; 43.3%).

Upon completion of all three rounds, 80 technical agricultural mechanics knowledge and skill items reached consensus. Due to conference paper length limitations, we presented only the 66 technical agricultural mechanics knowledge and skill items that reached at least 80% consensus in Rounds Two and Three in Table 1 (below). Sixteen technical agricultural mechanics knowledge and skill items achieved 100% consensus, the majority of which we categorized under the umbrella of “General Agricultural Mechanics”. We wish to note that (a) 48 technical agricultural mechanics knowledge and skill items failed to reach consensus and (b) some items were skipped by at least one panelist during the assessment process. We adjusted the percentage of agreement for these items to reflect the number of panelists who responded. We likewise indicated the items with adjusted percentages.

	Table 1


	Selected Round Two and Three Findings: Technical Agricultural Mechanics Knowledge and Skill Items That Reached a Minimum 80% Consensus

	Item
	n
	Category
	% Agreement

	Properly employing safe practices in the 
  agricultural mechanics laboratorya
	22
	General 
Agricultural Mechanics

	100.0

	Item
	n
	Category
	% Agreement

	Properly using personal protective 
  equipment (PPE)a
	22
	General 
Agricultural Mechanics
	100.0

	Properly identifying power tools 
  (ex. cordless drills, circular saws, etc.)a
	22
	General 
Agricultural Mechanics
	100.0

	Properly using power toolsa
	22
	General 
Agricultural Mechanics
	100.0

	Properly using power equipmenta
	22
	General 
Agricultural Mechanics
	100.0

	Properly distinguishing between two-
  stroke and four-stroke enginesa, c
	21
	Engines and Machinery
	100.0

	Properly distinguishing between gasoline 
  and diesel enginesa, c
	21
	Engines and Machinery
	100.0


	Properly identifying engine parts and 
  componentsa, c
	21
	Engines and Machinery
	100.0

	Properly operating and servicing gasoline-
  driven power unitsa, c
	21
	Engines and Machinery
	100.0

	Properly using tape measuresa
	22
	Measurement and Layout
	100.0

	Properly applying welding principles 
  (ex. arc length, travel speed, etc.)a
	22
	Metal Fabrication
	100.0

	Properly using welding consumables 
  (ex. electrodes, contact tips, etc.)a
	22
	Metal Fabrication
	100.0

	Properly inspecting welds for conformity 
  and quality (ex. porosity, undercut, etc.)a
	22
	Metal Fabrication
	100.0

	Properly using the shielded metal arc 
  welding (SMAW) processa
	22
	Metal Fabrication
	100.0

	Properly using the gas metal arc welding 
  (GMAW) processa
	22
	Metal Fabrication
	100.0

	Properly using the different units of  
  measurement (ex. inches, millimeters, 
  etc.)b
	18
	Measurement and Layout
	100.0

	Properly applying oxy-fuel principles 
  (ex. neutral flame, adjusting regulators, 
  etc.)a
	22
	Metal Fabrication
	95.5

	Properly using specialized metalworking 
  equipment (ex. angle grinders, metal 
  presses, etc.)a
	22
	Metal Fabrication
	95.5

	Properly laying out projectsa
	22
	Measurement and Layout
	95.5

	Properly identifying hand tools 
  (ex. hammers, screwdrivers, etc.)a
	22
	General 
Agricultural Mechanics
	95.5

	Properly identifying power equipment 
  (ex. band saws, table saws, etc.)a
	22
	General 
Agricultural Mechanics
	95.5

	Properly applying safety protocolsa

	22
	General 
Agricultural Mechanics


	95.5

	Item
	n
	Category
	% Agreement

	Properly using metal fabrication 
  terminology (ex. electrode, tensile 
  strength, etc.)a
	22
	Metal Fabrication
	95.5

	Properly identifying different welding 
  joints and positions (ex. butt, vertical, 
  etc.)a
	22
	Metal Fabrication
	95.5

	Properly applying plasma cutting 
  principles (ex. cutting angle, travel 
  speed, etc.)a
	22
	Metal Fabrication
	95.5

	Properly using the handheld plasma 
  cutting processa
	22
	Metal Fabrication
	95.5


	Properly applying engine operational 
  theory when working with small gasoline 
  engines and their systems (ex. carburetor 
  theory, governor systems, etc.)a, c
	21
	Engines and Machinery
	95.2

	Properly disassembling small gasoline 
  enginesa, c
	21
	Engines and Machinery
	95.2

	Properly reassembling small gasoline 
  enginesa, c
	20

	Engines and Machinery
	95.0

	Properly building portable metal projects 
  (ex. toolboxes, fire pits, etc.)b
	18
	Metal Fabrication
	94.4

	Properly using the oxy-fuel cutting 
  processa
	22
	Metal Fabrication
	90.9

	Properly designing and planning projectsa

	22
	General 
Agricultural Mechanics
	90.9

	Properly interpreting project plans / 
  blueprintsa
	22
	General 
Agricultural Mechanics
	90.9

	Properly using hand toolsa
	22
	General 
Agricultural Mechanics
	90.9

	Properly maintaining tools and equipment 
  (ex. changing blades, sharpening chisels, 
  etc.)a
	22
	General 
Agricultural Mechanics
	90.9

	Properly applying mathematical concepts 
  to agricultural mechanicsa
	22
	General 
Agricultural Mechanics
	90.9

	Properly using levelsa
	22
	Measurement and Layout
	90.9

	Properly applying electrical wiring 
  principles when wiring electrical circuits 
  (ex. stripping wiring, using the correct 
  wire gauge, etc.)a
	22
	Electrical Systems
	90.9

	Properly identifying electrical systems 
  tools (ex. wire strippers, wire nuts, etc.)a
	22
	Electrical Systems
	90.9

	Properly wiring single-pole switch 
  circuitsa
	22
	Electrical Systems
	90.9

	Properly wiring outletsa
	22
	Electrical Systems

	90.9

	Item
	n
	Category
	% Agreement

	Properly troubleshooting and repairing 
  small gasoline enginesa, c
	21
	Engines and Machinery
	90.5

	Properly operating, maintaining, and 
  servicing agricultural equipment 
  (ex. tractors, lawnmowers, etc.)a, c
	21
	Engines and Machinery
	90.5



	Properly applying critical thinking skills 
  when under pressure (ex. in front of 
  students, when being assessed, etc.)a
	22
	General 
Agricultural Mechanics
	86.4

	Properly developing a bill of materials for 
  projectsa
	22
	General 
Agricultural Mechanics
	86.4

	Properly using speed squaresa
	22
	Measurement and Layout
	86.4

	Properly using electrical systems 
  terminology (ex. watts, volts, etc.)a
	22
	Electrical Systems
	86.4

	Properly wiring series circuitsa
	22
	Electrical Systems
	86.4

	Properly applying principles of wood 
  structures construction (ex. board feet, 
  fastener use, etc.)a
	22
	Wood Construction
	86.4

	Properly performing construction 
  calculations (ex. rafter length, material 
  needs, etc.)a
	22


	Wood Construction
	86.4

	Properly building wooden projects 
  (ex. picnic tables, work tables, etc.)a
	22
	Wood Construction
	86.4

	Properly using specialty tools when 
  working with engines (ex. ignition 
  testers, compression testers, etc.)a, c
	21
	Engines and Machinery
	85.7

	Properly performing vehicle maintenance 
  proceduresa, c
	21
	Engines and Machinery
	85.7

	Properly wiring direct current (DC) 
  circuitsb
	18
	Electrical Systems
	83.3

	Properly measuring electrical values 
  (ex. Ohms, amperes, etc.)a
	22
	Electrical Systems
	81.8

	Properly identifying pneumatic tools 
  (ex. sand blaster, impact driver, etc.)a
	22
	General 
Agricultural Mechanics
	81.8

	Properly using pneumatic toolsa

	22
	General 
Agricultural Mechanics
	81.8

	Properly using chalk linesa
	22
	Measurement and Layout
	81.8

	Properly using digital multimetersa
	22
	Electrical Systems
	81.8

	Properly interpreting and using electrical 
  wiring diagramsa
	22
	Electrical Systems
	81.8

	Properly wiring three-way switch circuitsa
	22
	Electrical Systems
	81.8

	Properly wiring parallel circuitsa
	22
	Electrical Systems
	81.8

	Properly wiring alternating current (AC) 
  circuitsa
	22
	Electrical Systems
	81.8

	Properly framing wooden structures 
  (ex. deer blinds, storage buildings, etc.)a
	22
	Wood Construction
	81.8

	Item
	n
	Category
	% Agreement

	Properly roofing wooden structures 
  (ex. shingling, using sheet metal, etc.)a
	22
	Wood Construction
	81.8

	Properly using lubricants 
  (ex. oils, hydraulic fluids, etc.)a, c
	21
	Engines and Machinery
	81.0

	Note. aItem reached consensus during the second round; bItem reached consensus during the third round; cItem was not answered by all panel members. 1 = Strongly disagree, 2 = Disagree, 3 = Slightly disagree, 4 = Slightly agree, 5 = Agree, 6 = Strongly agree. 



Upon the completion of all rounds, 69 agricultural mechanics laboratory management knowledge and skill items reached consensus, with at least 75% of panelists rating them as five (Agree) or six (Strongly agree). Due to conference paper length limitations, we presented only the 62 agricultural mechanics laboratory management knowledge and skill items that reached at least 80% consensus in Rounds Two and Three in Table 2 (below). Notably, eight items achieved 100% consensus on their perceived importance, most of which were related to welding and oxy-fuel systems. We wish to note that (a) eight agricultural mechanics laboratory management knowledge and skill items failed to meet consensus and (b) some items were skipped by at least one panelist during the assessment process. We adjusted the percentage of agreement for these items to reflect the number of panelists who responded. We likewise indicated the items with adjusted percentages.
	

	Table 2


	Selected Round Two and Three Findings: Agricultural Mechanics Laboratory Management Knowledge and Skill Items That Reached a Minimum 80% Consensus

	Item
	n
	% Agreement

	Using good “common sense” when teaching agricultural mechanicsa, b
	21
	100.0

	Properly setting up an oxy-fuel torcha, b
	21
	100.0

	Ensuring that student learning is taking placea, b
	21
	100.0

	Properly connecting and adjusting regulatorsa, b
	21
	100.0

	Properly checking oxy-fuel torches for leaksa, b
	21
	100.0

	Properly setting gas pressures for oxy-fuel torch worka, b
	21
	100.0

	Properly lighting an oxy-fuel torcha, b
	21
	100.0

	Properly managing and supervising students (ex. behavior, grouping, 
  etc.)a, b
	21
	100.0

	Properly operating agricultural equipment (ex. tractors, trailers, etc.)a, c
	21
	95.2

	Procuring parts for small gas engine projectsa, c
	21
	95.2

	Properly replacing fuel / shielding gas tanks on metal fabrication 
  equipmenta, c
	21

	95.2

	Troubleshooting and addressing issues with metal fabrication 
  equipment (ex. replacing ground clamps, removing malfunctioning 
  contact tips, etc.)a, c
	21


	95.2

	Properly inventorying tools, equipment, and supplies 
  (ex. ensuring availability of items, keeping track of items 
  when checked-out, etc.)a, c
	21
	95.2

	Inspecting and servicing PPE for proper functiona, c
	21
	95.2

	Item
	n
	% Agreement

	Properly setting-up an agricultural mechanics laboratory 
  (ex. material storage, work flow, etc.)a, c
	21
	95.2

	Managing limited instructional resources (ex. tools, materials, etc.)a, c
	21
	95.2

	Properly documenting safety instructiona, c
	21
	95.2

	Ordering materialsa, c
	21
	95.2

	Developing agricultural mechanics curricula that enhance student 
  learning outcomes (ex. FFA CDE performance, industry  
  credentialing needs, etc.)a, c
	21
	95.2

	Properly performing basic first aid proceduresa, c
	21
	95.2

	Teaching students proper safety protocols (ex. first aid, 
  safety drills, etc.)a, c
	21
	95.2

	Acquiring appropriate tools and equipment to enhance programa, c
	21
	95.2

	Properly ensuring availability and functionality of emergency 
  equipment (ex. eye wash stations, electrical shut-offs, etc.)a, c
	21
	95.2

	Estimating project material needs and costsa, c
	21
	95.2

	Appropriate knowledge of how “real world” shop facilities functiona, c
	21
	95.2

	Determining keep / cull needs of items (ex. PPE, etc.) when arriving 
  at a new programa, c 
	21
	95.2

	Properly replacing wheels on grinders 
  (ex. bench grinder, angle grinder, etc.)a, c
	21
	95.2

	Properly replacing welding wire on FCAW and GMAW machinesa, c
	21
	95.2

	Properly using and maintaining lifting equipment 
  (ex. jack stands, chain hoists, etc.)a, c
	21
	90.5

	Properly setting-up new tools and equipment 
  (ex. welding machines, band saws, etc.)a, c
	21
	90.5

	Properly identifying tools and equipment and their usesa, c
	21
	90.5

	Monitoring consumable materials usea, c
	21
	90.5

	Using time management to ensure project completiona, c
	21
	90.5

	Properly servicing and maintaining hand toolsa, c
	21
	90.5

	Properly managing and storing hazardous materials in accordance 
  with safety regulationsa, c
	21
	90.5

	Ensuring that agriculture teachers’ subject matter knowledge is 
  currenta, c
	21
	90.5

	Properly storing tools and equipmenta, c
	21
	90.5

	Properly facilitating project-based learning activitiesa, c
	21
	90.5

	Properly creating a safe, organized, and productive learning 
  environmenta, c
	21
	90.5

	Evaluating student worka, c
	21
	90.5

	Properly servicing and maintaining power tools and equipment 
  (ex. greasing fittings, ensuring guard functionality, etc.)a, c
	21
	90.5

	Properly changing saw blades (ex. table saw, miter saw, etc.)a, c
	21
	90.5

	Properly storing project materialsa, c
	21
	90.5

	Properly employing facility management protocols 
  (ex. clean-up procedures, work stoppage practices, etc.)a, c
	21


	90.5

	Item
	n
	% Agreement

	Properly determining project integrity 
  (ex. load-bearing capacity, squareness, etc.)a, c
	21
	90.5

	Properly servicing and maintaining a CNC plasma cutting tablea, c
	21
	85.7

	Properly using tools and equipment for their intended purposes 
  (ex. performing proper cuts with table saws, only using screwdrivers 
  to drive screws, etc.)a, c
	21


	85.7

	Proper fire safety management (ex. servicing fire extinguishers, 
  ensuring students know fire control procedures, etc.)a, c
	21
	85.7

	Developing appropriate student assessment proceduresa, c
	21
	85.7

	Conducting regular safety briefings and check-ins with studentsa, c
	21
	85.7

	Properly replacing electrical cords on power tools and equipmenta, c
	21
	85.7

	Publicizing student worka, c
	21
	85.7

	Properly cleaning up spillsa, c
	21
	85.7

	Properly organizing tools and suppliesa, c
	21
	85.7

	Properly replacing cutting blades on metal chop sawsa, c
	21
	85.7

	Properly using curtains and barriers in metal fabrication work areasa, c
	21
	85.7

	Properly using fastenersa, c
	21
	85.7

	Building projects at a profitb
	18
	83.3

	Properly maintaining air quality systems (ex. welding ventilators, 
  dust collectors, etc.)a, c
	21
	81.0

	Leveraging community resources and support to 
  enhance program valuea, c
	21
	81.0

	Designating specific facility zones for certain types of work 
  (ex. grinding, hot metal work, etc.)a, c
	21
	81.0

	Locating project plansa, c
	20
	80.0

	Note. aItem reached consensus during the second round; bItem reached consensus during the third round; cItem was not answered by all panel members. 1 = Strongly disagree, 2 = Disagree, 3 = Slightly disagree, 4 = Slightly agree, 5 = Agree, 6 = Strongly agree.



Conclusions, Discussion, Recommendations, and Limitations

	We identified 149 agricultural mechanics knowledge and skill items that Kentucky agriculture teachers need to successfully teach agricultural mechanics in SBAE programs across the state. As could be expected, our findings align well with the lists of agricultural mechanics knowledge and skills items that agriculture teachers in Iowa (Hainline & Wells, 2019) and Arkansas, Louisiana, Oklahoma, and Texas (Wells et al., 2021) need to successfully teach agricultural mechanics in their respective states.

Regarding the 66 knowledge and skill items outlined in Table 1 (above), we found it interesting that the majority of technical agricultural mechanics knowledge and skill items that achieved 100% consensus related to power mechanics and metal fabrication. Based on our panel members’ input, it is evident that these two agricultural mechanics content areas are of considerable importance and priority within Kentucky. Regarding the 62 knowledge and skill items depicted in Table 2 (above), we noted that five of the eight agricultural mechanics laboratory management knowledge and skill items that achieved 100% consensus related to oxy-fuel systems. From our perspective, this was both a comforting and fairly predictable observation, as providing instruction in welding and metal fabrication-related content is frequently among the most hazardous tasks associated with teaching agricultural mechanics (Chumbley et al., 2018). Other researchers (i.e., Wells et al., 2021) found that properly managing oxy-fuel equipment ranks among the top agricultural mechanics laboratory management knowledge and skill items needed by agriculture teachers. Considering our findings, we advise that SBAE stakeholders within the state (e.g., agricultural teacher education programs, Agricultural Education state staff, and so forth) who play roles in facilitating training for agriculture teachers, such as via undergraduate-level coursework or professional development workshops, ensure that these specific knowledge and skill items are addressed within the appropriate venues. Concomitantly, said stakeholders should also take care to ensure that they address the broader entirety of agricultural mechanics knowledge and skill items we highlighted in our findings by suitable means.

In the context of Wells et al.’s (2021) agricultural teacher education and agricultural industry partnership model, we wish to also highlight the experiences that influenced our panel members’ perceptions of the agricultural mechanics knowledge and skills needed by Kentucky agriculture teachers. The typical panel member had taught Agricultural Education courses for an average of 14.8 years (SD = 9.3) and was nominated to participate based on their perceived expertise in teaching agricultural mechanics, thus indicating that our panel was composed of experienced, qualified agriculture teachers. As also noted by Wells et al.’s (2021) panel members, our panel members indicated that their actual experiences: (1) teaching agricultural mechanics, (2) working in the agricultural industry, and (3) engaging with industry representatives were more influential than the experiences they underwent within their respective agricultural teacher education programs’ coursework. This is concerning to us as agricultural teacher educators. As professionals, we must be diligent and deliberate about how we prepare agriculture teachers to teach agricultural mechanics, particularly in light of the documented declines in credit hour availability within agricultural teacher education programs (Granberry et al., 2023). Per other scholars (e.g., Hainline & Wells, 2019; Wells et al., 2021) and the current study, agriculture teachers need a battery of agricultural mechanics knowledge and skills to successfully facilitate teaching and learning opportunities for their students. Hence, SBAE stakeholders must carefully choose how best to prepare agriculture teachers to be successful when working with their own students in the future.

	Regarding limitations, we first wish to note that our findings are not generalizable beyond Kentucky. As such, our findings are not necessarily directly applicable to other states. Regarding our specific recommendations, to deepen knowledge regarding agriculture teachers’ agricultural mechanics knowledge and skill needs, we advise that: (1) agricultural teacher educators in other states replicate our study to ascertain useful data for their respective SBAE stakeholders and (2) that our study be replicated in Kentucky at regular intervals to provide insight into the evolution of agriculture teachers’ agricultural subject matter knowledge needs. Further, we likewise recommend that agricultural teacher educators and Agricultural Education state staff use our findings as a starting point to study the state’s agriculture teacher population more deeply. Potential directions for subsequent exploration include developing a state-specific professional development needs assessment instrument and engaging with industry partners to ideate and implement opportunities to support agriculture teacher growth and success. Preparing agriculture teachers to successfully teach agricultural mechanics is a substantial process involving many inputs, including the provision of quality undergraduate-level coursework and in-service professional development (Granberry et al., 2023; Wells & Hainline, 2021). It is imperative that deliberate, involved efforts be undertaken by Kentucky SBAE stakeholders to sustain both agriculture teachers’ and students’ success over the long term.
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