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Perceptions and Tinkering Self-Efficacy of Agricultural Science Instructors Concerning  Welding
Introduction
	Instructors in agricultural sciences have identified welding processes as critical components in agriculture mechanics classes (Heimgartner & Foster, 1981; Shultz, Anderson, Shultz, Paulsen, 2012).  Proponents of technology based education discuss revamping agriculture mechanics topics and increasing rigor (Yasar, Baker, Kurpinus-Robinson, Krause, Roberts, 2006; Saucier, McKim, & Tummons, 2012).  When increasing rigor in curriculum, an essential concept of self-efficacy must be satisfied. The alluded to concept is what knowledge an instructor must possess in order to successfully teach such curriculum. (Baker & Krause, 2007). Predetermined beliefs influence an instructor’s willingness to implement more rigorous teaching strategies staging the need to periodically evaluate instructors’ perceptions of welding (McKim, Saucier, 2012).
Theoretical Framework
Confidence or belief in one’s ability can impact skill performance and/or their ability to learn new skills.  Self-efficacy has been defined as an individual’s belief about their ability to engage in activities resulting in successfully attaining specific goals (Baker, Krause, & Purzer, 2008).  According to Bandura (1977), there are four sources of self-efficacy which can either positively or negatively impact an individual’s self-efficacy depending on the task at hand (Baker, Krause, & Purzer, 2008).  Corresponding to self-efficacy is the concept of tinkering self-efficacy which is an informal and unguided exploration process to satisfy one’s curiosity (Beackwith et al. 2006).  This phenomenon has often been highlighted in science and technology classrooms for its engagement in competency building through manual activities (Baker, Krause, & Purzer, 2008). Understanding what prohibits or enhances cognitive processes should be further pursued relating to agricultural mechanization.
Methods
	The population for this study was comprised of agriculture educators in [STATE].  Fifteen instructors enrolled for in-service training with fourteen (93.3%) instructors completing the workshop and filling out usable instruments.  The instruments used were researcher developed questions aimed at measuring teacher’s perceptions of welding and tinkering ability. The completed instrument was composed of two sections. Section one contained 20 items on a 1 to 7 Likert scale (1 = “strongly disagree” and 7 = “strongly agree”) assessing their perceptions (Silance and Remmers, 1934) of welding. Section two was comprised of open ended responses developed to describe participants’ knowledge and experience. A pre assessment was conducted before the in-service began where perceptions and tinkering self-efficacy were assimilated (Sallee, 2010). At the completion of the two day in-service, post perceptions data was gathered utilizing questions contained in the previous instrument.  All data were uploaded into a Microsoft Excel and SPSS 21 was used to analyze and describe the data.

Findings
[bookmark: _GoBack]	The pretest measured instructor’s perceptions of welding and scores ranged from 4.92 to 6.07 (20 items).  The pretest also measured tinkering self-efficacy levels which ranged from 4.33 to 7.00. The posttest re-assessed instructors’ perceptions of welding with scores ranging from 4.85 to 6.35.  Although all participants indicated positive views of tinkering, groups were divided based on their inclination of tinkering ability.  For analysis participants were divided into two equal groups categorized as moderate and extreme tinkering.  Thus, comparisons of the workshop based on their tinkering self-efficacy resulted in either sustained or increased tinkering self-efficacy. Five (35.7%) instructors experienced increases in tinkering while another five (35.7%) experienced no change.  However, four (28.5%) instructors’ ratings lowered at the final evaluation which assessed instructor’s perceptions.  An increase was seen in eight participants (57.1%), four (35.7%) instructors’ stayed unchanged, and two (14.2%) instructors perception of welding decreased.  For welding perceptions, the pretest measured four instructors as having a moderate perception and ten as having an extreme perception while in the post test only three were scored as having a moderate perception and eleven categorized as extreme perception.  

Conclusion
	Through analysis conducted in this study, the tinkering self-efficacy ratings of agriculture instructors were determined in conjunction with instructor’s perceptions of welding.  It was found that those who were either administrators or did not teach welding classes registered tinkering scores that would categorize them as moderate tinkering.  Therefore, participants who were not extreme “tinkerers” did not feel comfortable teaching welding and therefore were able to teach course more suited to their abilities, this aligns with Beachwith et al. (2006) findings that these individuals lack the drive to pursue an informal and unguided exploration process.  However, data indicated that teacher’s perceptions of welding can be improved based on participants in this study.  An increase in how an instructor views welding would indicate a changing of predetermined beliefs, allowing instructors to be more willing to implement new welding strategies into the classroom (McKim, Saucier, 2012).  These initial negative preconceptions may be a result of graduates of agricultural teacher preparation programs being deficient in aspects of agricultural mechanics instruction (Saucier, McKim, & Tummons, 2012).  This would indicate why a welding in-service had a positive impact on welding perception of instructors. 
Recommendations
	Findings of this study revealed there is a difference among agriculture instructors in their perceptions of welding and tinkering self-efficacy.  Recommendations based on the findings of this study include surveying pre-service teachers as well as new instructors to gauge their perceptions of welding and comfort level to incorporate advanced welding into their curriculum.  Other recommendations for study are to conduct research on types of curriculum and workshops which will offer the most significant increases in teacher perceptions.
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