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Assessing Agricultural Mechanics Professional Development Needs
of lowa School-based Agricultural Education Teachers: A Pilot Study

Introduction & Conceptual Framework

School-based agricultural education (SBAE) programs require leadership from effective
teachers. An important characteristic of effective agricultural education teachers is appropriate
agricultural subject matter knowledge (Eck, Robinson, Ramsey, & Cole, 2019). This knowledge
can be developed through personal experience, pre-service training, or in-service professional
development (PD). PD can be useful for helping SBAE teachers grow professionally (Grieman,
2010); however, identifying relevant PD needs is important (Smalley, Hainline, & Sands, 2019).
Many SBAE teachers desire PD in agricultural mechanics subject matter (Smalley et al., 2019).
Additionally, scholars (Hainline & Wells, 2019) have indicated additional research to understand
the technical agricultural mechanics needs of SBAE teachers which should be undertaken.

Our study was conceptually framed through Roberts and Ball’s (2009) content-based
model for teaching agriculture. This model is comprised of several elements (i.e., Agricultural
Industry, Educators Competent in Technical Agriculture, Industry-Validated Curricula, and
Agricultural Instruction and Skill Acquisition) that inform the development of a Skilled Worker
over time. Our interest was the Educators Competent in Technical Agriculture component of this
model. SBAE teachers must have agricultural subject matter knowledge to be effective (Eck et
al., 2019). Understanding SBAE teachers’ PD needs is vital to facilitating professional changes
that impact students’ opportunities (Smalley et al., 2019).

Purpose

Our pilot study was conducted for two purposes: (1) validate an instrument for assessing
technical agricultural mechanics PD needs of SBAE teachers and (2) describe technical
agricultural mechanics PD needs of lowa SBAE teachers. Our study aligns with Research
Priority 3 of the American Association for Agricultural Education National Research Agenda:
Sufficient Scientific and Professional Workforce that Addresses the Challenges of the 21
Century (Stripling & Ricketts, 2016).

Methods

We developed our questionnaire and distributed it via Qualtrics to all 287 SBAE teachers
in lowa during the Fall 2019 semester. We used Borich’s (1980) needs assessment model to
structure our questionnaire. Respondents were asked to rate their perceived importance of and
competence to teach each item. Each technical agricultural mechanics item was included based
on previous research (Hainline & Wells, 2019). Prior to data collection, a panel of seven
agricultural teacher educators with previous experience teaching agricultural mechanics
examined our questionnaire. Each panel member was asked to assess the face validity and
content validity of our questionnaire and provide specific recommendations to improve our
questionnaire. Items were modified per the panel members’ recommendations. Our final
questionnaire consisted of 65 technical agricultural mechanics items (e.g., electrical wiring, etc.)
and seven teacher demographics questions. Demographics data were not reported in this abstract.



We used five points of contact to invite and remind SBAE teachers to participate in our
study (Dillman, Smyth, & Christian, 2014). We offered each teacher a chance to win one of five
$20 gift cards as an incentive for participation. The first item in our questionnaire asked whether
a respondent taught agricultural mechanics coursework in an SBAE program during the past
three years. If the respondent answered in the negative, his / her response was recorded and the
questionnaire was subsequently closed. We used IBM® Statistical Package for the Social
Sciences (SPSS®) Version 25 software and the Excel-Based MWDS [mean weighted
discrepancy scores] Calculator (McKim & Saucier, 2011) to analyze data. Seventy SBAE
teachers responded to our questionnaire, resulting in a response rate of 24.4%. To evaluate non-
response error, we conducted a t-test to compare early and late responders’ (Lindner, Murphy, &
Briers, 2001) responses on competence scale items. No statistically significant differences (t(68)
=.22, p = .83) were found between the two groups. MWDS were calculated for all 65 technical
agricultural mechanics items. The MWDS served as a means to rank the technical agricultural
mechanics items—signifying the areas of greatest PD needs. We assessed the reliability of the
questionnaire by conducting a post-hoc reliability analysis. The Cronbach’s alpha reliability
coefficients for the Importance (a =.97) and Competence scales (o = .98) were considered
adequate using George and Mallery’s (2003) interpretations.

Results, Conclusions, Implications, & Recommendations
MWDS ranged from 4.71 to 0.06 with 22 items above 3.00. Sixty-one items (94%) were
rated as Important while 69% (n = 45) of the respondents rated themselves at best Somewhat
Competent. The top five technical agricultural mechanics items are ranked below.

Table 1

Technical Agricultural Mechanics Professional Development Needs by MWDS
Importance  Competence

Item n MWDS M SD M SD
Principles of diesel engine operational theory 68 471 396 0.72 276 131
Use of computer numerical control (CNC) systems 68 4.67 3.74 080 249 114
Procedures for troubleshooting small engines 70 458 427 072 320 1.35

Principles of vehicle powertrain operational theory 68 454 376 0.76 256 1.25
Procedures for agricultural equipment operation 70 429 417 078 314 1.30
Note. Importance Scale: 1 = Not important, 2 = Of little importance, 3 = Somewhat important, 4
= Important, 5 = Very important; Competence Scale: 1 = Not competent, 2 = Little competence, 3

= Somewhat competent, 4 = Competent, 5 = Very competent

Our pilot study yielded an instrument for assessing the technical agricultural mechanics
PD needs of SBAE teachers. We also found lowa SBAE teachers perceived they lack the
competence necessary to teach several agricultural mechanics items. Because teachers must
exhibit expertise in order to successfully mentor novice students (Roberts & Ball, 2009), focused
PD is needed. Ranked MWDS scores reported in our study should inform prescribed PD for
teachers in lowa, which can ensure requisite technical knowledge vital for facilitating the
professional changes needed to prepare students for the 21% century (Smalley et al., 2019).
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