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BIODIESEL EDUCATION: EFFECTS ON HIGH SCHOOL STUDENTS’ KNOWLEDGE AND PERCEPTIONS

The world-wide market for biodiesel is predicted to triple between 2005 and 2015, with total sales estimated at $52.15 B (Gantz, 2006). Despite the predicted increase in production and sales, Skipper (2007) found a widespread lack of knowledge of biofuels among US consumers; 32.5% had never heard of biodiesel and only 4.2% regularly purchased a biodiesel blend. According to Osius (in Caldwell, 2009), consumer education is the key to enhancing the demand for biofuels.

The theory of reasoned action (Ajzen and Fishbein, 1980) posits that human actions, such as using biodiesel, are guided by three considerations: beliefs about the consequences of an action (behavioral beliefs), beliefs about the normative expectations of others (normative beliefs), and beliefs about the presence of factors that may promote or hinder the behavior (control beliefs).

Regardless of availability, consumers are unlikely to use biodiesel if they perceive it to have negative consequences or if use of biodiesel is not accepted by their peers. Wong, Turner, and Stoneman (1996) concluded that consumer demand is a major factor in triggering the development and widespread availability of green products, including biodiesel. Many consumers are either ill-informed or miss-informed about biofuels, including biodiesel (Skipper, 2007). Educating consumers and policy makers about renewable energy, including biofuels, is one of three primary educational needs necessary to expand the renewable energy market, according to Acker (2008), who specifically recommended that educational programs target industry personnel, the general public, and school groups. 

PURPOSE
The purpose of this study was to evaluate a biodiesel education program for public secondary school students. The primary objective was to determine if the educational program was effective in increasing students’ knowledge about biodiesel or their perceptions of biodiesel.
The population for this study consisted of secondary school students enrolled in an agricultural education program at (name of high school). Four classes totaling 69 students participated, yielding 65 usable responses. Parental consent forms were obtained for each student. 

DESCRIPTION OF EDUCATIONAL PROGRAM 
In each class, the program was presented during two 50 minute class periods on separate days. On Day 1, pre-tests were administered followed by an illustrated lecture-discussion lesson on defining biodiesel, describing biodiesel feedstocks and production, understanding ASTM 6751 and BQ9000 quality standards, explaining biodiesel blends and designations, and providing an overview of engine performance and emissions with biodiesel and biodiesel blends. 

On Day 2, a trailer-mounted compression-ignition engine equipped with a computer-controlled dynamometer and two auxiliary fuel tanks (on digital platform scales) was used to allow students to collect data on engine performance and specific fuel consumption as the engine operated on ULSD petroleum diesel and a B20 biodiesel blend. These data served as the basis for class discussion of the relative performance of ULSD petroleum diesel and B20. At the conclusion of this discussion, post-tests were administered to the students.

INSTRUMENTATION
The pre-test had three sections: student knowledge about biodiesel, student perceptions of biodiesel, and demographics. The post-test consisted of two sections: student knowledge of biodiesel and student perceptions of biodiesel. On both tests biodiesel knowledge was measured with 16 multiple choice items (four response options) and perception of biodiesel was measured on a Likert-type scale (1 = strongly disagree, 5 = strongly agree). Face and content validity were established for both instruments. Obtained Coefficient alpha (internal consistency) reliability estimates for sections one and two of the pretest were.18 and .76, respectively, and for sections one and two of the post-test, .87 and .89, respectively. The obtained coefficient on section one of the pre-test was consistent with reliance on guessing.

RESULTS
The typical student was male (64.6%), 16 to 18 years old (67.7%), either a junior or senior (63.1%), and generally made either As or Bs in school (75.4%).  A significant minority (43.1%) reported that they or their family owned one or more diesel engines.

The mean pre-test biodiesel knowledge score was 5.0 (SD = 1.98) correct out of 16 questions (31.2%). This score was not statistically different (χ2 = 0.33; p >.05) from the expected score of 25% correct through random guessing.

The mean post-test biodiesel knowledge score was 10.7 (SD = 3.38) out of 16 items (66.7% correct). This score was both significantly different from guessing (χ2 = 14.96; p < .0001) and significantly higher than the mean pretest knowledge score (t = 13.92; p < .0001). The resulting Cohen’s d of 1.73 indicated a large effect size for the educational treatment (Cohen, 1988).

Although students had fairly positive perceptions of biodiesel prior to the educational program (M = 3.85, SD = 0.77), student perceptions increased significantly on the post-test (M = 4.16, SD = 0.68), t = 3.47; p < .001. The Cohen’s d of 0.43 represented a moderate effect (Cohen, 1988).

CONCLUSIONS AND IMPLICATIONS
While high school agriculture students in this study had fairly positive attitudes toward biodiesel before this educational intervention, their knowledge levels about the fuel were relatively low. Participating in the lesson resulted in significant gains in knowledge levels about biodiesel. Further, while students held fairly positive perceptions of biodiesel prior to the educational program, participating in the program significantly increased their perceptions of biodiesel. 

The most reasonable conclusion from these findings is that while students had positive attitudes toward biodiesel before the educational program, they had little technical knowledge about biodiesel. The educational program resulted in a significant increase in knowledge levels while positively impacting student perceptions. 

Based on these results, the biodiesel education program was determined to be successful in increasing both student knowledge and perceptions of biodiesel. However, given that the mean score on the post-test was 67.7%, frequently missed items should be examined to determine if areas in need of improvement in either curriculum or instructional methods can be identified. 
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