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Introduction 

 It has been recommended that school-based agricultural education (SBAE) teachers who 

lack the knowledge and skills in agricultural mechanics improve these skills through effective 

professional development opportunities due to the popularity of the agricultural mechanics 

pathway in SBAE (Wells & Hainline, 2021). Trickett et al. (2023) found that because of the lack 

of offerings in agricultural mechanics at the post-secondary level creating ill-prepared educators 

in this field of study. It has been suggested that SBAE teachers have a higher level of confidence 

in their knowledge and skills when opportunities are presented to them prior to entering the 

classroom such as experiences and training that are related to coursework they are covering in 

classes (Burris et al., 2010; Stripling & Roberts, 2012). Darling-Hammond et al. (2017) has 

proposed that opportunities such as professional development and trainings can allow for 

educators to improve their knowledge and skills in their content areas. This has led to Wells and 

Hainline (2021) stating that by attending any professional development opportunities available, 

SBAE teachers can improve their teaching skills for instruction in the classroom. 

Conceptual Framework 

 Robert and Ball’s (2009) content-based model for teaching agriculture was used to frame 

this study. This framework focuses on determining agricultural industry needs. Once these needs 

are determined, educators gain competence in technical knowledge and skills within the 

curriculum created from industry needs to provide improved instruction. These two steps lead to 

agricultural instruction and skill acquisition needed to provide instruction to skilled workers 

(students). For this study, we focused on the skills needed to teach small gas engines to SBAE 

students. Participants in this study were looking to improve their skills to better their abilities to 

teach their students small gas engines. We utilized Briggs & Stratton instructors to provide the 

instruction and curriculum to aid the participants in gaining knowledge and skill acquisition. 

Purpose and Objectives 

The purpose of this study was to determine if the industry-based small gas engine 

workshop had an impact on SBAE teachers’ perceived ability to teach small gas engines. This 

study aligns with the AAAE (2023) research value Increasing Prosperity Through Innovation in 

AFNR Systems. This value focused on the importance of improving workforce skills to 

strengthen the AFNR system. Educators who are trained in specific content areas such as small 

gas engines can improve their ability to teach small gas engines to SBAE students. Our 

objectives for this study were to determine the impact of the workshop on SBAE teachers’ ability 

to teach small gas engines: 1) inspection and testing, 2) repair, and 3) theories and safety. 

Methodology 

This study focused on exploring the impact of a small gas engine training on teachers’ 

ability to teach small gas engines. Over four years, this study was conducted during the first three 

days of a 10-day training. This training and all materials needed were supported by an industry-

based partner. To conduct the pre- and post-test data collection, a paper-based survey was 

created. Industry experts and educational experts were utilized to test for face and content 

validity. Eighty-one total participants completed these surveys rating themselves based on their 

perceived ability to teach small gas engines. 
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Results 

According to the pre-test, SBAE teachers reported their ability to teach small gas engines 

at little ability. There was an increase in mean difference scores from the pre-test to post-test for 

all three constructs. The change in the mean differences resulted in all three constructs providing 

an increase in SBAE teachers’ ability to teach small gas engines. The inspection and testing 

construct had the lowest pre-test and post-test scores (Pre- 1.67, Post-3.50). The repair construct 

saw the greatest change in mean difference scores (MD = 2.08). The theory and safety construct 

has the highest mean score in both the pre-test and post-test scores (Pre- 1.86, Post- 3.91). All 

three constructs were rated at above average ability in the post-test. To determine if all three 

constructs were statistically significant, a single-tailed t-test was conducted. If the p-value is “p < 

.05”, then it is considered statistically significant. Based on these p-values, all three constructs 

can be determined to be statistically significant. All three constructs saw a large effect size as 

well, ranging from (D = 0.78-0.92). The grand mean score for each construct is shown in table 

one. 

Table 1 

Pre- and Post-Construct Scores for Ability to Teach Small Gas Engines (n = 81) 

 Pre-Workshop Post-

Workshop 

     

Small Gas Engine 

Construct 

M SD M SD MD t p df Cohen’s 

D 

Inspection/Testing 1.67 0.75 3.50 0.73 1.86 20.39 *<.001 70 0.78 

Repair 1.73 0.83 3.80 0.70 2.08 18.46 *<.001 56 0.83 

Theory/Safety 1.86 0.86 3.91 0.81 2.04 18.75 *<.001 73 0.92 

Note: 1 = No Ability; 2 = Little Ability; 3 = Moderate Ability; 4 = Above Average Ability; 5 = 

Excellent Ability; * = p < 0.05; MD = Mean Difference (pre-post); Cohen’s d: <0.2= small 

effect; 0.2  d <0.5= medium effect;  0.8 = large effect 

Conclusion/Implications/Recommendations 

Based on our findings, it can be concluded that SBAE teachers found the industry-led 

workshop to be effective in improving their ability to teach small gas engines. Our study aligned 

with Clark et al. (2021), who recommend that those who teach in the agricultural mechanics 

content area should pursue further training to improve their skills if they are not adequately 

prepared at the post-secondary level. SBAE teachers attended this training to better improve their 

ability to teach small gas engines, and our study indicates this training did improve their ability 

to teach small gas engines. Results for all 50 variables in the three constructs: inspection and 

testing, repair, and theory and safety showed a positive increase from the pre-test scores to the 

post-test scores. Data collected in this study can be deemed as statistically significant and 

supplemental in providing material and practice to improve SBAE teachers’ ability to teach small 

gas engines. 
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