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Identifying Sources of Self-efficacy in Introductory Plant Science Courses
Introduction/Need for research
	Students struggle in introductory science classes for many reasons including few opportunities for engaging with material due to large enrollment, and a tendency of professors to make introductory classes “weed-out” classes (Mervis, 2010). Self-efficacy is well known to be a good predictor of academic achievement and it is constructed from several sources of self-efficacy; the most important being mastery experience (Usher & Pajares, 2008). In order to help them succeed, a learning enhancement computer module is being developed for introductory plant science courses at [State University]. 
	The purpose of this study is to develop sources of self-efficacy items for an instrument to examine outcomes of this experimental learning enhancement tool for college introductory plant science courses. It is important to determine the impact of this module on student self-efficacy outcomes because many undergraduate science education reform results are not reported widely enough to promote uniform adoption of new teaching practices (Derting & Ebert-May, 2010).
	Although self-efficacy has been studied in general science (Thomas, 2008), chemistry (Uzuntiryaki & Çapa Aydın, 2009) and even biology (Baldwin, Ebert-May, & Burns, 1999), these current instruments are not specific enough to measure plant science sources of self-efficacy. This study was guided by the research question: What sources of self-efficacy do students base their study of biological and plant science success or failure on? 
Theoretical framework
	Self-efficacy beliefs, according to social cognitive theory, determine; what choices people make, how much effort and persistence to allocate, the level of perseverance with difficult tasks and the amount of anxiety people experience when engaging in a task (Bandura, 1997). This is why self-efficacy makes such an excellent predictor of academic achievement (Usher & Pajares, 2008).
	As a precursor to self-efficacy, Bandura describes four sources of self-efficacy: mastery experience, vicarious experience, verbal and social persuasions and emotional and physiological states (1997). The most powerful of these four sources is mastery experience because according to Usher and Pajares, self-efficacy beliefs are most subject to change while students are in the process of learning a new skill (2008).
Methodology
[bookmark: _GoBack]	A self-report, cognitive thought-listing method was used in this study. This method was first used by Lent, Brown et al. (1996). More recently it has been effectively used by Hutchison, Follman, Sumpter and Bodner et al. (2006). These approaches use phenomenography as a theoretical framework. Phenomenography seeks to find a collective human experience of phenomena as experienced by a specific population and within a specific time and context (Åkerlind, 2005). The theory assumes that there is variability in how people experience their world with no ultimate one essence to experiences. 
	In the Fall 2011 semester, students (n=110) in two introductory courses Horticulture 101 and Agronomy 105 were given a pilot version of the self-efficacy instrument currently in development at the end of the last class and before the final exam.  Included with the self-efficacy items were two open ended questions adapted from Hutchison examining factors influencing self-efficacy in first-year engineering students (2006). 
	Students were asked to “Rate your confidence in your ability to both: achieve success in another life science class” and “Receive good grades on exams in this course”. Following these items, students were asked to “Think about the reasons you considered when answering the question above. Describe briefly all of the reasons on which you based your confidence rating to this particular question. Include everything that comes to mind in the spaces provided”. Last, students were asked to rank their reasons with 1 being most important up to 10 being least important.
	Rankings of 1 or 2 were considered first priority and ranking after that was considered a second priority. Responses were open coded with no pre-set reference. Themes were then collapsed and peer debriefing with an audit trail were used to establish dependability (Denzin & Lincoln, 2003). Due to the small study population, factors that were mentioned by at least 12% of the respondents are reported.
Results/Findings
	About 74% of the students responded to the open response prompts. When asked about the reasons for confidence in getting a good final grade on the course exam, eight themes were most common. These themes were: studying, conceptual understanding, previous exam performance, interest in the content and course, class attendance, participation in assignments, and perceived skill of the teachers. Of the eight themes, previous exam performance, studying, conceptual understanding and perceptions of the teachers were ranked as a first priority for 75% or more of the responses.
	Students gave slightly different reasons for being successful in another life science class. The most common themes were: previous experience or background knowledge, conceptual understanding, study habits, life sciences classes are a major requirement, having ability (or lack of) in science, interest in science, using grades as a scale and homework completion were the most frequently mentioned. More than 75% of the students ranked; background knowledge, conceptual understanding, study habits, lack of science ability and exam performance as a first priority. Furthermore, lack of science ability and exam performance were ranked as a first priority in 100% of the students that cited those themes.
Conclusions
	These results are very similar to what Hutchison, Follman, Sumpter and Bodner (2006) found with introductory engineering students. Categories such as conceptual understanding, completing homework and grades correspond with Bandura’s (1997) mastery experiences.  Reasons such as the perceived skill of the teacher fit with vicarious experiences. More than the four original sources of self-efficacy could exist but we need more studies to define them (Usher & Pajares, 2008) 
	For example, perceiving a lack of science ability does not easily fit within the four sources of self-efficacy and warrants further investigation. Other factors less mentioned such as; listening to peers about how easy or difficult study of biology is, viewing life sciences as easier than biology and being overwhelmed by the amount of information would also be better illustrated with a larger sample size. 
Implications and Recommendations
	Places of higher education are taking education reform seriously, but these reform efforts will not be successful if the student outcomes of new practices cannot be measured effectively (Derting & Ebert-May, 2010). Using the target audience as a resource for creating questionnaires is not only effective, but also reveals the process of student reasoning that occurs in building self-efficacy beliefs (Hutchison, Follman, Sumpter & Bodner, 2006). Using this information to create ready to use self-efficacy and sources of self-efficacy instruments will help administrators quickly determine the impact that new teaching strategies have on achievement outcomes, thus giving support for lasting practice changes.
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