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Introduction
School-based agricultural education (SBAE) teachers have been identified as an important
source for addressing science and math literacy through STEM integration (Haynes, Robinson,
Edwards, & Key, 2012; Myers & Washburn, 2008; Myers, Washburn, & Dyer, 2004; Smith,
Rayfield, & McKim, 2015). Integrating STEM in a familiar context to improve science literacy
is an important endeavor, as Miller (2010) found that only 17 percent of United States adults
who participated in his study were scientifically literate. Therefore, the need for SBAE teachers
to highlight STEM concepts is evident (Stripling & Ricketts, 2016). However, are SBAE
teachers ready to meet the challenge? Scales, Terry, and Torres (2009) found that although
SBAE teachers considered themselves to be competent at teaching science, their actual
performance on a science knowledge examination revealed they were technically incompetent.

The purpose of this study was to identify the perceived level of importance and personal
competence of pre-service agricultural education teachers at Oklahoma State University (OSU)
related to teaching a science-based curriculum on sustainable bioenergy to high school students.
Three research objectives guided this study: (1) Describe the personal and professional
characteristics of the pre-service agricultural education students; (2) Identify the importance of
teaching the bioenergy curriculum in SBAE programs; and (3) Determine student’s competence
level to teach the bioenergy curriculum in SBAE programs.

Theoretical Frame
Bandura’s (1986) social cognitive theory framed the study through motivation and self-efficacy.
Glynn and Koballa (2006) identified that providing students with meaningful, worthwhile
content serves as a great motivator for learning. Self-efficacy on the other hand, deals with the
beliefs people have regarding their abilities to perform a given task (Bandura, 1997). Therefore,
an individual with low self-efficacy might be expected to have a lower level of performance than
one with high self-efficacy (Bandura, 1997). For this study, motivation was linked with pre-
service teachers’ importance ratings, and self-efficacy is linked with their competence ratings.

Methodology
The population of interest was pre-service agricultural education teachers enrolled in the
teaching methods course at OSU (N = 35). Eighty percent (n = 28) of the students participated in
the study, where they were asked to evaluate their perceived level of importance and competence
related to the five areas of sustainable bioenergy (i.e., bioenergy, bioplastics, plant growth,
ethanol and fermentation, and oil extraction), as defined by the curriculum used. The
importance/competence ratings were provided on a four-point Likert-type scale of agreement
(i.e., 1 = extremely unimportant/incompetent, 2 = somewhat unimportant/incompetent, 3 =
somewhat important/competent, and 4 = extremely important/competent). In addition, students
identified their perceived level of importance and competence related to the scientific method. In
total, there were 19 statements evaluated by students for both importance and competence,
aligning with the curriculum developed for the sustainable bioenergy workshop at OSU. Further,
seven questions aimed to address the students’ personal and professional characteristics. The
complete instrument was evaluated for face and content validity by four faculty members before



being distributed electronically via Qualtrics. Three of the faculty members are teacher educators
in Agricultural Education at OSU with a combined 28 years of SBAE experience. The fourth
faculty member is a professor of Research Methods and focuses on psychometric and developing
instruments.

Results/Findings
Obijective one sought to describe the personal and professional characteristics of the participants.
The pre-service agricultural education teachers who participated in the study ranged in age from
21 to 23 years old, and were predominately female (n = 18, 64%). Ninety-six percent (n = 27) of
the participants were involved in agricultural education and FFA in high school. Eighty-six
percent (n = 24) of the participants planned to teach SBAE after graduation, three were
undecided, and one did not plan to pursue a SBAE career. Research objective two sought to
determine the importance of teaching bioenergy curriculum, of which mean scores ranged from
2.93 to 3.52 on a four-point scale of agreement. Although, all of the items resulted in an
important mean score, the items deemed most important by participants were understanding the
scientific method, preparing students to develop a scientific research project, preparing student to
participate in the science fair, conducting a laboratory with yeast to test different substances for
their ability to promote fermentation, and identifying areas in the United States where crops are
grown to produce ethanol. Research objective three investigated the competence of participants
related to teaching the bioenergy curriculum. Mean scores ranged from 1.89 to 3.17 for
competence, resulting in somewhat incompetent to somewhat competent perceptions of teaching
bioenergy curriculum. Participants were least competent in conducting a laboratory to make
biodiesel, conducting a laboratory to create various bioplastics from common plant starches, and
conducting a laboratory to test properties of plastic. They were most competent in understanding
the scientific method and preparing students to develop a scientific research project.

Conclusions
The personal and professional characteristics found in this study not only align with the current
demographic in the agricultural education program at OSU, but also align with the demographics
and entrance rates of SBAE teachers, based on the supply and demand of SBAE teachers
nationwide (NAAE, 2018). Participants deemed all 19 items at least somewhat important based
on mean scores, aligning with previous studies (Myers et al., 2004; Smith et al., 2015)
emphasizing the importance of STEM integration in SBAE. Although participants deemed all 19
items important, they felt less than competent in teaching the majority of the bioenergy concepts
presented, which is similar to the findings reported by Scales et al. (2009).

Implications/Recommendations
The need for STEM integration in SBAE is evident (Haynes et al., 2012; Myers & Washburn,
2008); however, the training needed to equip and prepare SBAE teachers to deliver the content
remains an issue. It is recommended that bioenergy curriculum and laboratory demonstrations be
integrated into the agricultural education teacher preparation program at OSU. Peer institutions
with similar demographics and needs should consider the same recommendation. Additionally,
post integration data should be collected to determine the impact of the STEM integration in the
teacher preparation program on future SBAE teachers importance and competence of STEM in
SBAE programs.
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