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Introduction 
[bookmark: OLE_LINK30][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK23][bookmark: OLE_LINK24]With a contribution of $ 5.5 billion annual Gross Domestic Product and 60,000 jobs creation, biomass energy has become an indispensable segment of the agriculture industry in Iowa (Urbanchuk, 2013). Iowa Workforce Development (n.d.) indicated that this burgeoning industry needs a large workforce. Jennings and Lund (2001) indicated that education is the essential foundation for the development of the biomass energy industry. This argument is well supported by one of agricultural education’s priorities: to train professional workforce to meet the growth of global food, fiber, and energy (Doerfert, 2011). Hodson (2003) recommended using biomass as a topic to improve scientific literacy in the K-12 curriculum. Past studies have shown that agricultural teachers in Iowa had positive perceptions toward biomass production education and were interested in teaching about this topic (Han & Martin, 2015; Zeller, 2013). However, no study has examined the factors underlying agriculture teachers’ perceptions toward biomass production education. Knobloch (2008) argued that teachers’ cognitive and motivational beliefs influence the decisions for integrating non-required topics into their instruction. Without knowing the factors underlying teachers’ perceptions toward a subject, teacher educators lack important information to plan, design, and implement in-service programs (McCaslin &Torres, 1992). As such, the overall question that guided this study is “Why the agricultural teachers are interested in teaching about biomass production?” Two objectives were addressed to: 1) Identify factors underlying agriculture teachers’ perceptions toward biomass production education. 2) Determine the proportion of variance in the teachers’ perceptions that can be explained by these factors.
Methodology
[bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK29][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK5][bookmark: OLE_LINK6]This study used a secondary dataset from a previous statewide survey study on Iowa agriculture teachers by Han and Martin (2015). The survey instrument was composed of twenty statements about teachers’ perceptions toward biomass production education with five-point Likert-type scale. Instrument validity and non-response error were handled by the researchers. A multivariate statistical method, exploratory factor analysis (EFA) was conducted for factor identification. A dataset from 100 copies of completed questionnaires provided an adequate sample size for factor analysis (Hair et al., 1995). Maximum Likelihood (ML) method was adopted as suggested by Miller and Shih (1999). Ford, MacCallum, & Tait (1986) indicated ML factor analysis is more appropriate when measured variables are assumed to be a linear function of a set of unmeasured or latent variables. Oblique rotation was used because it can acquire more accurate results for human behavioral research (Costello & Osborne, 2005). Both Direct Oblimin and Promax methods of rotation were conducted to find out a more appropriate rotated factor pattern (Field, 2009). To test the suitability of conducting factor analysis, Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) test and Bartlett’s test of Sphericity were conducted. The first EFA was conducted to determine the number of factors, and further EFA(s) was/ were conducted to find an appropriate factors loading pattern.
[bookmark: _GoBack]
Results and Findings
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK31]Sampling adequacy was well established with KMO measure = .596 > .5. The result of Bartlett’s test (2 (df = 90) = 721.83, p = .00) indicated the data set is applicable to conduct factor analysis (Field, 2009). The first EFA retained 6 factors with Eigenvalues equal to or greater than 1.0. With scree plot, 4 factors were finally taken into the consideration for further analysis. The second EFA provided factor loadings and factor pattern matrix with all statements. As suggested by Cabrera-Nguyen (2010), items with factor loadings < .5 were suppressed, which resulted in seven items being dropped from the analysis. The final EFA identified four factors from thirteen items with a good model fit (2 (df = 32) = 38.245, p = .207). Factors pattern matrix and factors loadings are shown in Table1. The four factors were labeled as: 1) Economic benefits, which explained 16.9% variance; 2) Environmental considerations, which explained 14.8% variance; 3) Students’ learning confidence, which explained 14.5% variance; 4) Students’ growth benefits, which explained 12.6% variance.  The four factors in total accounted for approximately 59% of the variance in the agriculture teachers’ perceptions toward biomass production education.
	Table 1

	[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Rotated Factor Pattern Matrix Loadings for Teachers’ Perceptions

	Abbreviated Item Statement
	Factor loadings

	
	Factor 1a
	Factor 2b
	Factor 3c
	Factor 4d

	Local economy
	.880
	
	
	

	Local job market
	.876
	
	
	

	Farmers’ income
	.755
	
	
	

	Hurt soil
	
	.779
	
	

	Hurt water
	
	.970
	
	

	Threaten food security
	
	.511
	
	

	Easiness of understanding
	
	
	.569
	

	Easiness of practice
	
	
	.531
	

	Easiness of course integration
	
	
	.853
	

	Students’ desire of learning
	
	
	.651
	

	Science education benefit
	
	
	
	.528

	Career benefit
	
	
	
	.988

	Higher education benefit
	
	
	
	.710

	[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK32][bookmark: OLE_LINK33]Note. n = 100. a Economic Benefits; b Environmental Considerations; c Students’ Learning confidence; d Students’ Growth Benefits. 



Conclusions and Implications
[bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK39][bookmark: OLE_LINK40]The four identified underlying factors explained why agricultural teachers positively perceived biomass production and were interested in teaching about this topic. This study’s findings are consistent with Knobloch’s (2008) proposal on teachers’ cognitive and motivational beliefs. Economic benefits of biomass and students’ growth benefits from learning biomass motivate teachers to teach about biomass production. Students’ learning confidence is a cognitive belief and represents the teachers’ epistemological beliefs about agriculture in the context of teaching and learning agriculture (Hofer 2001; Knobloch, 2008). Additionally, Environmental considerations are another factor influencing teachers’ teaching intentions. The environmental considerations can be interpreted as a social norm based on the Theory of Planned Behavior (Ajzen,1985), because environmental ethics tends to become an important social norm in modern agriculture industry (Thompson, 2005). To develop effective in-service programs on this topic, teacher educators are recommended to make efforts to collect and present information about economic benefit, job creation, and educational opportunities of biomass production. Knowing that information, teachers are more likely to teach about biomass production. In addition, teacher educators should be prepared to address teachers’ concerns on environmental impact of biomass production such as soil disturbance and nutrient loss etc. Finally, agriculture teacher educators should work together with science educators to develop engaging teaching strategies and content areas to integrate science education. 
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