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Perceptions of Instructional Methods in Biofuel Education of Secondary Students

	Introduction
	In recent years there has been a concern of diminishing petroleum reserves and future energy supplies (Akbas & Ozgur, 2008; Vasudevan & Biggs, 2008). Biodiesel is an efficient, renewable, biodegradable and 100 percent natural energy alternative to petroleum fuels (Akbas & Ozgur, 2008; Vasudevan & Briggs, 2008). Adequate curriculum should be developed and presented to students in order to impact their learning. According to the National Research Agenda (2007), there is a need to “systematically identify and develop instructional systems to meet industry needs” (p. 19). 

Theoretical Framework
Lecture is the most common method of passing on information to students (Kindsvatter, Wilen, & Ishler, 1992; Waldron & Moore, 1991). Lecture method instruction allows for large concepts and ideas to be communicated to the student in a relatively short period of time.  “Demonstrations have served as one of the most effective education tools ever developed” (Seevers, Graham, Gamon, & Conklin, 1997, p. 145). A demonstration allows students to see how something works or is used, operated, or performs (Kindsvatter et al., 1992; Phipps et al., 2008). Tinkering self-efficacy is a person’s experience, competence, and comfort with manual activities (Baker & Krause, 2007). 

Methodology
The purpose of this study, which was part of a larger study, was to determine if the [state] Secondary Biodiesel Education Program ([state] SBEP) over alternative fuels had an effect towards student interest. This study evaluated students’ interest in the two methods used to present the ([state] SBEP), lecture and demonstration. Additionally, this study also sought to find if knowledge acquisition was correlated to students’ tinkering self efficacy. This study sought to address the following hypotheses:

Ho1: There will be no significant difference in student interest of presentation method after completion of the [state] Secondary Biodiesel Education Program.
Ho2: There will be no significant correlation in students tinkering self efficacy and posttest knowledge scores.
Ho3: There will be no significant correlation between students tinkering self efficacy and method used through biofuel education.

The instrument developed for this study was constructed from an intense literature review and measures the main construct found in the curriculum of the ([state] SBEP) over alternative fuels. The instruments development was also guided and reviewed by a committee of experts for face and content validity. The instrument was made up of two sections, a pretest and a posttest.

Findings, Conclusions, and Recommendations
By class, pretest knowledge scores ranged from 4.15 to 6.20 on the 18 item test. Mean scores for the pretest 18 question knowledge section were 5.12, 4.15, 4.55, 5.60, 5.75, 6.11, 5.62, and 6.20 respectively. The theoretically derived means for all class was 4.5. The percentage of pretest scores did not differ from the theoretically derived mean of guessing, χ2 (7, N = 91) = 2.24, p > .94.

Null hypothesis one was tested using t-test analyses. There was a significant difference between student interest in method of presentation, t= -7.18, p < .05 (.0002). Based on these findings, null hypothesis one was rejected. Null hypothesis two showed a strong positive correlation of .73 between posttest scores and student tinkering self efficacy. The t value (t = 8.29, p < .0001) was significant at the .05 level and had an r2 value of .53. Null hypothesis two was rejected. Null hypothesis three displayed a significant positive moderate correlation (Davis, 1971) between the two methods of instruction. Analysis of the upper and lower quartile of participants with respect to tinkering self efficacy and method of instruction revealed t (41) = -2.58 and p = .01. Null hypothesis three was rejected.
Through analysis conducted in this study, it is apparent that correct knowledge held by participants about biofuel is negligible. Data indicated knowledge held is low thus demonstrating the need for education about biofuel (Acker, 2008). It was found that students (N = 91) who held a positive tinkering self-efficacy score was positively correlated to post-test scores (r = .73) through the ([state] SBEP). Based on the high value of the Pearson Correlation Coefficient (r = .73), teachers should consider this finding when teaching based on factors noted in this study.
	Findings of this study revealed that students tinkering self efficacy positively affected their perceptions towards method of instruction. Students with high tinkering self efficacy preferred the use of a demonstration method in the context of this study. Recommendations based on the findings of this study include using the demonstration methods when presenting material when deemed appropriate to gain student interest. This recommendation is further refined to include areas of study when classroom participants are heavily weighted towards male percentages based on their tinkering self-efficacy preferences.
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