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A Comprehensive View of the Environmental Science Literacy of [state] Preservice Agriculture Teachers

Introduction
With the host of environmental challenges our planet faces in providing for the estimated 9 billion people by 2050, it is more important than ever to have an environmentally literate population. Authors characterize environmental literacy in four components: ecological knowledge, affect (environmental attitudes and sensitivity), cognitive skills (issue identification and action planning), and behavior (Stevenson et al. 2013). It is by impacting these four components that educators can contribute to the environmental literacy of their students. There is a void in the literature to describe how preservice agriculture teacher education is preparing their teachers to utilize the tools of agricultural education to address environmental literacy. In order to add to the literature, this study will first try to describe the status of current preservice agriculture teachers in all aspects of environmental science in order to determine what recommendation, if any, are needed in our teacher education programs.

Methodology
The population of this study was preservice agriculture teachers at [university]. The sampling frame included students enrolled in their sophomore introduction to teaching course and seniors enrolled in their teaching methods course at [university]. The sample consisted of forty students (26 females and 14 males). Participants completed a survey containing seven sections designed to ascertain a holistic view of their ability to succeed as teachers in the environmental science content area. To describe the beliefs component of their environmental literacy, four sections of the MSELS (Middle School Environmental Literacy Survey) were included (McBeth et al., 2008). These sections evaluated their Verbal Commitment (what they think), Actual Commitment (behavioral interactions with the environment), Environmental Sensitivity, and Environmental Feelings. Section 5 measured the general teaching efficacy of students utilizing the short form version of the TSES (Teachers’ Sense of Efficacy Scale) with a reliability of (∂ =.94) (Tschannen-Moran & Hoy, 2001). Section 6 measured the environmental science teaching efficacy of participants. The instrument was adapted from the Mathematics Teaching Efficacy Instrument (Jansen, 2007). Section 7 measured the environmental science content knowledge of participants. Twenty multiple choice items were selected from the [state] Agriscience Applications course bank of end of course test questions pertaining to environmental science
Results
Environmental Literacy 
Mean scores for each of the four sections are summarized in Table 1. Verbal and Actual Commitment were on 60 point scales; Environmental Sensitivity was on a 55 point scale, and Environmental Feelings was on a 10 point scale.  
[bookmark: _Ref399628690]Table 1 
Means scores by section of preservice teachers on the MSELS instrument (n = 40)
	
	M
	SD
	Min
	Max

	Verbal Commitment 
	43.17
	6.16
	19
	49

	Actual Commitment
	39.35
	6.79
	17
	53

	Environmental Sensitivity
	34.1
	6.70
	17
	45

	Environmental Feelings
	9.23
	1.38
	5
	10


Teaching Efficacy
	Mean score for the TSES (Teacher Sense of Efficacy Scale) Instrument of the preservice teachers in this study was 49.57 (sd = 6.45), on a 60-point scale (see Table 2). This is considered “highly efficacious”. The mean environmental science teaching efficacy was 41.38 (sd = 6.45) out of a possible 60 points. Combined, the two groups were “moderately efficacious.”
[bookmark: _Ref399662367]
Table 2
Means for the TSES instrument (General Teaching Efficacy) & Environmental Science Teaching Efficacy Instrument
	
	
	TSES (General Efficacy)
	Environmental Science Teaching Efficacy

	
	n
	M
	SD
	M
	SD

	Sophomore
	20
	49.45
	5.40
	40.40
	6.29

	Senior
	20
	49.70
	7.31
	42.35
	6.63

	Total
	40
	49.57
	6.45
	41.38
	6.45



Content Knowledge
	Together, the average on the environmental science knowledge test was 15.35 on a 20-point scale (76.75%). Seniors with a mean of 15.45 (sd = 3.28) slightly edged the sophomores with a mean of 15.35 (sd = 2.79). No statistical difference between the groups was found.
[bookmark: _GoBack]Correlation Data
Correlations were determined among each of the seven sections tested. Several positive, significant correlations were observed between the MSELS environmental literacy components. Additionally, there was a moderate correlation between environmental sensitivity and environmental science teaching efficacy. A weak, yet significant correlation was found between content knowledge scores and environmental teaching efficacy.

Implications
One might expect that with more college coursework, the seniors would have more favorable perceptions of environmental science, but that was not observed in this study. Similarly, when compared to the data found on a nationwide study of middle school respondents (NELA nationwide survey, 2008), it is interesting that preservice teachers, having much more experience and formal education than middles school students, have comparable performance on these measures of environmental literacy. Content knowledge performance was particularly alarming. The mean score for all sampled was only 15.35 on a 20 point scale (76.7%); certainly not the level of performance they would expect from their students on a test in their own classrooms.  More research is needed to explain these relationships of environmental perceptions and overall environmental literacy of preservice teachers.

To assist preservice teachers in increasing their perceived efficacy specific in teaching environmental science, microteaching experiences could be required to address specific topics such as soils, forestry, wildlife, and water. Preservice and in-service professional development should focus on efforts to boost content knowledge and teacher self-efficacy in the realm of environmental and natural resources. Engaging workshops in natural resources should be conducted where opportunities for professional development with teachers present themselves.
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