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Can Selected Demographic Characteristics Predict Teachers’ 
Agricultural Mechanics Professional Development Needs?

Introduction and Theoretical Framework: Hainline and Wells (2024) and Sorensen et al. (2014) noted that agriculture teachers of differing experience levels have divergent needs for professional development (PD) in agricultural mechanics. Identifying teacher-specific factors can help agricultural education stakeholders strategize how to develop teachers’ competence in agricultural mechanics subject matter. We buttressed our study with human capital theory (HCT), which expresses that the proper function of a society is highly-dependent upon an appropriately-trained workforce (Becker, 1993), including competent agriculture teachers. 
Purpose and Methods: As part of a larger study, the purpose of the current study was to examine whether selected demographic characteristics serve as predictors of teachers’ agricultural mechanics PD needs. We used Wells and Hainline (2021)’s valid and reliable needs assessment instrument to collect our data. We distributed our instrument to 374 agriculture teachers via a national, random sample. While 100 teachers participated in the larger study, we analyzed and reported only the data from the 85 respondents who completed at least 75% of the needs assessment component of the data collection instrument. Hence, the usable response rate for the current study was 22.7%. We used both Stata® 19 software and IBM® SPSS® software (Version 27.0) to analyze our data. To address our four null hypotheses, we used a multiple linear regression. Using our needs assessment data, we created the Training Needs Index (TNI), which we then used as our dependent variable. We used a Shapiro-Wilk W test to assess normality. We found that the index was normally distributed (W = 0.9905, V = 0.684, z = -0.835, p = .7982). We performed a Breusch–Pagan test to assess for heteroskedasticity and found that the variance was constant (chi-square = 2.14, p = .1433).
Findings: Our global F-test was significant (p = .0030), indicating that at least one of the four independent variables of interest significantly predicted teachers’ agricultural mechanics PD needs. Our results indicated that two demographic characteristics explained 17.9% of the variance (R2 = .1794, F(4,80) = 4.3720, p < .05). We found that prior experience teaching agricultural mechanics in the last three academic years (p = .0340) and years of experience teaching agricultural education (p = .0203) did significantly predict teachers’ agricultural mechanics PD needs. We likewise found that prior experience working in the agricultural industry (p = .4632) and initial agricultural education teacher certification route (p = .2530) did not significantly predict teachers’ agricultural mechanics PD needs.
Conclusions and Recommendations: We concluded that prior experience teaching agricultural mechanics in the last three academic years and years of experience teaching agricultural education are both significantly predictive factors of teachers’ agricultural mechanics PD needs. Respondents who had taught agricultural mechanics in the last three academic years had lower TNI values in comparison to those respondents who had not taught agricultural mechanics during the same time frame. Similarly, the greater the number of years of experience teaching agricultural education, the lower the TNI value. Hence, agriculture teachers with more experience teaching agricultural mechanics need less PD in the subject matter area. Our findings substantiate prior researchers’ (i.e., Hainline & Wells, 2024; Sorensen et al., 2014) findings, which indicated that agricultural mechanics PD needs tend to decline as agriculture teachers gain additional experience in their profession. We recommend that agricultural education stakeholders carefully and strategically target agriculture teachers who would most likely benefit from engaging in agricultural mechanics PD.
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